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PLATE MILLS 


Timken tapered-roller bearings are being used to an ever- 





increasing extent in rolling mills of all kinds, where their 
great load capacity and resistance to shock loads has 
established their ruggedness and durability. 

They are used upon the 


BACK-UP ROLLS 


of five of the major 4-high plate mills in Europe. In addition, 
Timken bearings are extensively used on the work rolls of 
these and other 4-high plate mills. The illustrations show 
typical back-up roll applications. 


TIMKEN 


tapered-roller bearings 
MADE IN ENGLAND BY 


BRITISH TIMKEN LTD 


DUSTON, NORTHAMPTON (HEAD] OFFICE): DAVENTRY & BIRMINGHAM 


Telephone: Northampton 4921-8 and 3452-3 
Telex No. 31-620. Telegrams: Britimken Northampton Telex 


Subsidiary Companies: Fischer Bearings Company Ltd., Wolverhampton 
Timken-Fischer Stockists Ltd., Birmingham 
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HOLDING POWER EXCEEDS 











More than 1,000 factories have done away with bolts, grouting, damaged 
floors; made layout changes a matter of hours; practically eliminated 


machine vibration. How? By adopting the Croid-Cooper method of 








machine installation where machines are stuck down on a felt base with 


CROID 65 


MACHINE FIXING GLUE 


COOPERS 
_ FELT 


a holding power of 50 Ibs. to the square inch. Send for details to-day. 














® 
COOPER & CO. (B’HAM), LTD. 
BRYNMAWR BRECONSHIRE 
Telephone: Brynmawr 312. Telegrams: Felting Brynmawr 





METAL CONSTRUCTIONS LIMITED 


Structural Engineers 
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“Visco-Beth”” and cyclone in 
course of erection at a boot 
and shoe factory. 





Part of ‘‘Visco-Beth’’ Dust Collector 
in a Fertilizer Works. 





Output increased: 
costs reduced. 


In almost every industry whose products are in powder form 
the installation of “‘ Visco’’ Dust Collecting equipment has 
resulted in eliminating waste, and keeping factories and their 
vicinities free from dust. 

When the product is a fine dust—such as soap powder, 
cement, chemicals, etc.—a “ Visco-Beth ’’ Automatic Collector 
is most suitable. This will operate for long periods at full 
load with minimum unskilled attention at practically 100 per 
cent. efficiency. 

For the recovery of coarser materials, as granite chips, lime- 
stone dust, dried grass, “* Visco *’ High Efficiency Cyclones are 
admirable. These have a recovery efficiency up to 95 per cent. 

Repeatedly, it has been proved that it pays to collect dust 
liberated during grinding, conveying, packing and other pro- 
cesses ; even when the material has only slight commercial value. 


Write for Dust Collection List 574. 


VISCO 


DUST COLLECTION 








orking in 

Collector 

si omatic Dust CA. foctory- 

«vyisco-Beth iuro-cholk screens at an LCA. f 
ion wit 


conjunction 


THE VISCO ENGINEERING CO., LTD. © 
STAFFORD RD., CROYDON Phone Croydon 4/8! 
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What kind of bally animal is that? 


Just look at its hulking great body 
gleaming in the equatorial sun! 
Seems to be made of steel — hot drawn 

by the Chesterfield process. 
By Jove! I think you’re right. 

Not a seam, a weld or a join... 
We'll have to report this to the 


Zoological Society or something. 


They'll never believe us, of course. 


If it's big steel tubes 

you're hunting, look no 
farther than Chesterfield. 
The example illustrated 

is a header for a 

water tube boiler. 
Chesterfield make all 

kinds of headers and 
tubular hollows up to 

39 ins. internal diameter. 
Where else can you get such 
hefty and immensely 

strong seamless steel tubes? 


oe: eS OS. OSS Se BF rue © crour 


THE CHESTERFIELD TUBE COMPANY LIMITED * CHESTERFIELD * ENGLAND 


Chesterfield 
Tubes 


cRc 48 
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SMALL VARIABLE-SPEED 
A.C. COMMUTATOR MOTORS 


(Standard machines up to approximately 20 h.p.) 
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Advanced manufacturing techniques have made possible this substantial price reduction 
for standard machines up to approximately 20 h.p. 


BTH variable-speed A.C. commutator motors which are available up to approximately 250 
h.p., are machines of high efficiency and power factor, in which smooth speed variation is 
controlled either manually or automatically without the need for any ancillary equipment. 


WRITE FOR PRICE LIST G13032 


BRITISH THOMSON -HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED: RUGBY -: ENGLAND 


an A.E.|. Company 
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WRITE FOR 
ADDITIONAL DATA 


‘B-W’ INDUSTRIAL OVENS 


OVER 150 STANDARD MODELS 


ELECTRIC + GAS + STEAM 


UNUSUAL SHAPES & SIZES 
TO SPECIAL ORDER 


Barlow-Whitney are acknowledged 
specialists in the production of 
Industrial Heating Equipment. 
Their standard range includes: 


















VACUUM IMPREGNATING 
PLANT - FURNACES - OIL 
AND GAS HEATERS 
TROPICAL CHAMBERS 
HUMIDITY CABINETS 
SALT AND SOLDER 
BATHS AND HOTPLATES 





WRITE FOR 
FURTHER DETAILS 
QUOTING 
REFERENCE No. SA 





BARLOW-WHITNEY LTD., 2, DORSET SQUARE, LONDON, N.W./|. TEL. AMBASSADOR 5485. WORKS: LONDON & BLETCHLEY 


BM) 
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.... dutton( 7-Roll Straighteners 


TRULY GUIDELESS 









BRITISH PATENT 665,557 


FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 


Yi To 24 TuBes 






MINIMUM TO MAXIMUM SIZE CHANGEOVER 








ee _—INLESS THAN FIVE MINUTES NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 
j == CONTINUOUS STRAIGHTENING OF TUBES 
Exclusive AND PIPES, WITH OR WITHOUT UPSET ENDS F NM / 3 FE N R T IN 
Features 





OPERATES WITHOUT GUIDES. 
CAN BE IN LINE WITH TUBE MILL 
SPEEDS UP TO 800 FT. PER MINUTE. 





ADELPHI !RONWORKS, SALFORD 3, MANCHESTER 


$ | R J A M ES FA R M E R N 0 w TO N & C 0 . L T D . Telephone : Blackfriars 361 3-4-5, 3692-3. Telegrams : “Agricola”” Manchester. 





We 


SPUIUNINILLTLOVINUAHTTEUE UT 


GENERAL 
FABRICATION 





— 


WELDING 





PROFILE 
—CUTTING 


consult 





VUE LAA 








= = Turbine Bedplates during construction 
= ROBERTSON € = showing internal ribbing, etc. Total 
= = finished weight approx. 7 tons. 

= 29, MURIESTON CRESCENT, EDINBURGH, I! [3% = Sp. ooh sy courmy op CA Pome bce, ts 
TMM Minin inn tint ts Newcastle-on-Tyne. ae 
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HEBBURN - 


THE SOURCE 
OF ELECTRICAL 


SWITCHGEAR 
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* ENGINEERS AND REPRESENTATIVES AVAILABLE 
FOR CONSULTATION AND ADVICE 


A WORLD-WIDE ORGANISATION 


A WORLD-RENOWNED PRODUCT 











A MEMBER OF THE NUCLEAR POWER PLANT COMPANY LIMITED : 


A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM ENGLAND 
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@ 


CORONA @ 


BRITISH 
MADE 





TAPPING 
ATTACHMENTS 


Will fit any standard drilling 
machine with morse taper drive 


Made in 3 sizes 
Tapping capacity 7” to §” dia. 


Automatic reverse. Friction clutch drive 
Tap idles in forward direction 


Tap breakage practically eliminated 





FREDK. POLLARD & CO. LTD. 


Telegrams : éicest 
iseerer ~= CORONA WORKS, LEICESTER 47:Si Tir". 


ENGLAND 
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© POSITIVE REMOTE CONTROL 











Wherever the application of 
efficient remote 


system is required the ARMSTRON 

% Unit provides a effective ” 

answer. to install, rust-proof, 
self-lubricated and 


permanently 

temperature corrected, neither the 
‘Slave’ nor ‘Master’ units need main- 
tenance. Amongst innumerable 
applications, flue controls, 
built in systems for 

Controls and Motions, remote gear 
shift operations, jig latchi 

valve control, etc., are typical. 










Full information 
gladly supplied. 











LB ~— ran 
REMOTE CONTROL UNIT 


ARMSTRONG PATENTS COMPANY LIMITED 
EASTGATE + BEVERLEY - YORKSHIRE 





Cambrian rolling | stock 




















CAMBRIAN 


WAGON & ENGINEERING CO. LTD. 


MAINDY CARDIFF 


For SO years CAMBRIAN have been building wagons 
to a very high standard, specialising in heavy-duty types for 
mineral transport and similar purposes. The Company's 
works are equipped with modern plant for producing in 
quantity all-steel, aluminium topped and timber wagons 
of all types as well as tank wagons and mine and quarry 
cars. Laminated springs for all types of locomotives and 
rolling stock are supplied to British and overseas railways 
and to leading wagon builders and repairers. 
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OIL FIRED BOILERS for 
Thames Board Mills Ltd. 


LARGEST MANUFACTURERS OF 
EVAPORATION . . 150,000 Ibs. per hr. 


STEAM PRESSURE . . 600 Ibs. per sq. inch. BOARD IN THE BRITISH ISLES 
STEAM TEMPERATURE .. . 800°F. 





TWO BI-DRUM radiant heat oil-fired units are being 
installed in the Warrington Mill of the above Company, 
additional to two coal-fired boilers already supplied. The 
boilers have fusion welded drums, superheater economiser 
and balanced draught plant and integral de-superheater 
for steam temperature control, together with fully automatic 
boiler control. The contract includes oil-firing equipment, 
main steam, feed and blow-ddwn pipework. 


) 
COCELEME STEAM GENERATING PLANT 


CLARKE, CHAPMAN & CO. LTD., VICFORIA WORKS, GATESHEAD, 8, CO. DURHAM. London Office: DUNSTER HOUSE, MARK LANE, E.C.3. 
Glasgow Office: 116 HOPE STREET, GLASGOW, C.2. Manchester Office: 8 KING STREET, C.2. 
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PEEBLES 


BRUCE PEEBLES & CO LTD 
ENGINEERS EDINBURGH SCOTLAND 











. 








i Spool J : y ede ra / 
doom dow = | 
~~ é 4 a ae 5 ta # 7 i ~ 
ah tes gre fats mi J ae re 
IK aa “ hy x jp Be 5 a \ iS & 
rei * bg 4 F Y P ye.) hy 
Fy Af J ber See ’ 
ree Fe j TE SR. RR TE uae -~ io ae Pd *s <i 
ei: f . “ y ; 
1 2s J 
4 ‘ 





THE 


MATTHEW HALL — 


GROUP OF COMPANIES 














12 


THE ENGINEER 


Coles new range of Diesel-Electric 
Cranes give even greater emphasis 
to a statement we have proudly 
made and justified for over 


80 years of continuous progress. 


SEND TODAY FOR DETAILS OF 
THIS CENTURY’S GREATEST TIME AND MONEY 
SAVING ADVANCE IN CRANE DESIGN. 


Ea 


DIESEL-ELECTRIC CRANES 
CAPACITIES 5 TO 50 TONS 





31s 
Designed, manufactured and marketed by:-— 


STEELS ENGINEERING PRODUCTS LIMITED, Sunderiand, England. Jel: 56281 (10 lines) Grams: Steel, Sunderland. 


SALES AND SERVICE: Birmingham: 39 Thorp St., 5. Glasgow: 235 Bath St., C.2. 
London: 143 Sioane St., S.W.1. Manchester: 153 Oxford Rd., 13. Newcastie: Worswick Chambers, Worswick St., 1. 
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Putting two and two together and making five ! At least, that’s how it appears when you 
consider the saving in time and cost by changing over to tapping screws. 
Without doubt, the tapping screw does display a number of very definite advantages over the 
conventional machine screw. It obviates the use of nuts. With its self-locating point, 
it forms its own thread and eliminates a separate and expensive tapping operation. 
It makes for easier assembly, is stronger, cheaper and faster. And when used in conjunction 
with the Phillips recessed head, designed for power driving without damage to either 
work or worker, it is obviously safer. Putting two and two 
together, the tapping screw simply ensures a better job. 
Why not change over to tapping screws and prove it for yourself? 





Linread tapping SCrews for economy and safety 


LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS ° HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS ¢ SEMS © RIVNUTS © ‘ CUSTOM DESIGNED COLD FORGED FASTENERS © ALEX SCREWPLUGS. 


Cc 
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Landmarks — 
of Today oe . 











Architects and Surveyors, Bradshaw Gass & Hope, FF.R.1.B.A. 


7 EDWARD 


W =} O D CONSTRUCTIONAL ENGINEERS 
& COLTD | 


The new Headquarters building for the Salford = 








City Police is a fine example of modern construc- 
tion. The strength of the force can be compared 
with the solidity of this building for which we 
fabricated and erected the steelwork to the design 


of Bradshaw Gass & Hope, FF.R.L.B.A. 








Registered Office and Works : Telephone : TRAfford Park 2341 (10 lines) 


OCEAN IRONWORKS - TRAFFORD PARK - MANCHESTER 17 


London Office : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 * Technical Offices at Birmingham and Nottingham 
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A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts 
only, they fasten with a ‘snap ’’ ensuring a perfect 
seal in a matter of seconds. 


For permanent or semi-permanent pipelines 
*Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 


‘UNICONE' 


Flexible Joints for all Pipelines 


leakproot.cate, reliable 


THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND 





Pipe ends joined ready for locking 
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Are these hands helping you? 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 
() unique service. 


ae You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BIRMINGHAM - BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 











oe ‘ 


The completed joint. 





BRISTOL GLASGOW 
* SOUTHAMPTON 


BELFAST 
LEEDS © MANCHESTER 











THE SPEEDY ANSWER TO EVERY FIXING PROBLEM 


Whether the material be solid brick or concrete, or one of the many thin 
or hollow modern building materials, there’s a Rawlplug Fixing Device 
that makes thoroughly sound and reliable fixings 


BOLT 


FIXINGS 


Rawilbolts make fix- 
ings of tremendous 
strength and re- 
liability. Fixed in 
minutes—no grout- 
ing in, no waiting 
for cement to 
harden. Loose bolt 
type for floor fixings, 
bolt projecting type 
for walls. In all bolt 
sizes up to 1” dia- 
meter. 


i~ /_ 


t a 
KAW! 


‘ 


ms | 
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THE RAWLPLUG COMPANY 






in far less time than by any other method. 





_ CAVITY | SCREW 


FIXINGS FIXINGS 


















For thin plastic or 
sheet metal; wall 
boards and hollow 
brick; for lathe and 
plaster or plaster- 
board ceilings ; for 
all thin or hollow 
materials, save time 
with Rawinuts, and 
Spring and Gravity 
Toggles. 










LTD 





Rawiplugs make 
heavy screw fixings 
as well as light. 
The No. 30 Rawi- 
plug, with a } 
Coach Screw, takes 
a load of 4 tons! 
For indoor and out- 
door fixtures. Rot- 
proofed and water- 
proofed during 
manufacture. Im- 
Pervious to atmos- 
pheric changes. 
Simple to fix. 
Permanent. 



















AE MWCO Oe NPI ON ENS TIENEN 
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stairways 
walkways & 


platforms by 


CTEELWAY 


WOLVERHAMPTON 





Informative illustrated 
catalogue free on request from 
QUEENSGATE WORKS, WOLVERHAMPTON 
Phone: 21633 (2 lines) 

London Office: 

25 Hanover Square, London W.1. 
Phone: Mayfair 8783-8788 





> * fs 





LONDON BRICK 
GOMPANY umiep 


era et ete 
ocecereren 





MACHINES. 


A RICHMOND S.R.2 Radial Drilfing Machine operating 


in the workshops of this famous brickmaking firm. 


SENO FOR LEAFLETS 


giving specifications and full technical 
information on 


RICHMOND DRILLING 
AND 


MILLING MACHINES 


MIDGLEY & SUTCLIFFE LTD. 


Hillidge Works, Leeds, 10. 
Tel: Leeds 76032/3 








arenes 
Soe mone 





NO. 4 UNIVERSAL 
MILLING MACHINE 
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no magic 


about it 












There’s no magic about Sykes Dewatering 
Equipment. Its efficiency is due to 
excellent design backed by 100 years 

of pumping experience. In the same 
way there is no mystery about installing 
and operating the system. The 
remarkable jetting efficiency of the 
unique Jetwell wellpoints makes 
installation simple, speedy and 
economical. Reliability of operation 

is so high that the plant can be 
maintained by one semi-skilled 

man, and will give non-stop service 

for months on end with the 

very minimum of attention. 


















By kind permission of Whitley Bros Ltd of Wrexham 







The photograph shows part of an 

excavation in water-bearing sand, 

taken to 25 ft below standing water level. RSS \ © Ww : Ss 
This work was carried out by a 2 ¥/ K EE S 

contractor who had not previously 

owned dewatering equipment, 

and without expert assistance. 
















DEWATERING EQUIPMENT 








HENRY SYKES LTD, Southwark Street, London, S.E.1 






Telephone : HOP 5231 (8 lines) Telegrams: Tripulse, Sedist, London 
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PRESSINGS 
in all Metais, Bakelite 
and Fibre. 


PRESSED 
NUTS © 


in Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 


Limited 
WRIGHT STREET 
SMALL HEATH 
BIRMINGHAM 
10. 
Phone: ViCtoria 4091-2-3 (three lines) 
Greme: “Weshnuts Birmingham |0” 
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Me 7 Consult 


YG. BACHE % SON 


Y pe 

- 0 

Le for MECHANICAL HANDLING 
Also manufacturers of 


PLATFORMS - CRANES 
and STAIRWAYS 


PRESSURE VESSELS 


CONVEYORS - SKIP HOISTS 
PALLETS - INDUSTRIAL TRUCKS 


G. BACHE & SON: Bromsgrove Road « Halesowen * Worcs. 
Telephone: HAL 1498 Established 1780 
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CENTRIFUGAL CASTINGS 
CUT YOUR 
COSTS 







Centri-spun castings can save you money by eliminating 
much of the machining necessary with forgings. 


And they are close-grained, free from 
impurities, porosity, and other defects. 
Their many applications include the 
production of bushes, bearings, nozzle- 
boxes and gear blanks. 


SHEEPBRIDGE Centrifugal Castings are available in all grades of heat 
and corrosion resisting steels, and in the Nimonic Range. 


Alloy Castings Ltd + Sutton-in-Ashfield + Notts. 
(One of the Sheepbridge Engineering Group) Telephone: Sutton-in-Ashfield 590 
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MULTIMETER 








































































































Direct reading of pressure, strain, torque, 
displacement, load, tension; electrical 
output for remote indication and recording. 


LIGHT IN WEIGHT—SIMPLE TO OPERATE VERSATILE 


SPECIFICATION 

Energising supply : 5.0 v.; Max. current 200 mA ; Frequency | Ke/s; 

Electrical output + 0.15 mA full scale into 1,500 ohms load ; 

Mains supply 200-250 v. 50 c/s; Dimensions 15” x 9” x 6” deep; Weight (approx.) 20 Ib. 


Make checks in situ at different locations with varying problems, quickly and easily 
with this new Multimeter. Just plug-in the appropriate transducer, set the 6-position 
selector switch and read off pressure, tension, load, strain or displacement on the 
directly calibrated scale. In addition, recording or control can be carried out and the 
instrument is provided with an electrical output for this purpose. 
Why not write us for full details of the new Multimeter and our new type = 
transducers, all specially designed to simplify testing, 


/ A 


Typical transducers for use with 
the New Pendeford Muitimeter. 


Write for full details of the Multimeter and our new type transducers. 


) VWiiiiwe £Ooxr measurement and control 





BOULTON PAUL AIRCRAFT LTD., WOLVERHAMPTON. 
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Charge tube Pressure 
e know our assemblies vessels 





peaceful atoms 


The products named on the olive-branch are a few 
of those which TI companies will be showing at the 
Second International Exhibition for the Peaceful 
Uses of Atomic Energy: Geneva, lst—14th September, 
1958. TI has been part of the story of nuclear 
engineering since the beginning. An extensive 
programme of development and research is 
widening the service we offer. Among the other 
products which can be seen on our stand are: 


Straight & 
spirally finned 


Graphite restraint bar assemblies fuel element cans 
Tubular equipment for burst slug detection gear tu iy ng in magnesitl nN 
Charge tubes > Header tubes “s 
Pressure cylinders : Tubular forgings 
-Special-purpose tubes in 

alloy steels, stainless steels, zirconium, 


Extended 


surface 


and aluminium 


niobium, vanadium, titanium, tantalum, beryllium 
Flexibie and thin-walled stainless steel tube 


Mechanical seals, various products in PTFE STAN D No: 142 TI companies exhibiting: 
s 


ACCLES & POLLOCE LTD. 
THE CHESTERFIELD TUBE CO. LTD. 
CRANE PACKING LTD. 


T.il. NUCLEAR ENGINEERING LIMITED HOWELL & C0. LID 


TALBOT STEAD TUBE CO. LTD. 
(A Subsidiary Company of Tube Investments Ltd.) TUBE PRODUCTS LTD. 


The Adelphi, London, W.C.2. England ee pmhecaari 





Aug. 22, 1958 


controlied 





efficiency 














MOTOR PROTECTION 
THERMOSTAT 














MOTOR STARTING RELAY 


Ensure that your factory runs smoothly and efficiently. 
Avoid electrical breakdown, fire risks and danger to 
personnel by fitting motor protection thermostats. 
circuit breakers and motor starter rclays. An invest- 


ment of a few pounds can save you thousands. 
Full details from 


SALFORD ELECTRICAL INSTRUMENTS LIMITED 
Peel Works + Silk St + Salford 3 Lancs * Tel. Blackfriars 6688 
London Sales Office: Tel: Temple Bar 4669 


A Subsidiary of THE GENERAL ELECTRIC CO LTD. OF ENGLAND 








STORAGE & TRANSPORT T TANKS 


As supplied to all Ministries, Pome sa Oil Companies | vem Pump Manufacturers 
For every storage and trans Ay yp Be teel Horizontal Tanks, 
Cylindrical Underground T: il Tanks, Road Wagon Tanks, 
Rectangular —_ Air Receivers, Vats, Hoppers, etc. 

When ordering specify M.S.L. 


‘ dn 
25 Years & i Welding 


Write for full particulars to :— 
METAL STRUCTURES, LTD. 


— = Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 660//2/3 Grams: Metstru, Southtot, Londen. 
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to the versatility of 


RICHARDS 
Precision 
Repetition Machining 


We are equipped for machining 
on single and Multi Spindle 
Autos from }” to 3” diameters 
in Free Cutting Mild Steel, 
Brass, Alloy Steels, etc., Turning, 
Milling and Grinding 
capacity available. 















CHARLES RICHARDS & SONS, LTD 


P.O. Box No. 23, Darlaston, Wednesbury, South Staffs. 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “ Richards * Dariastcn 





What do you do with your 


waste oil ? 





WELLS FILTERS enable 


waste oil to be used 
with complete confidence 
many times over. 








The Wells special filter pads used in 
conjunction with the Wells patent 





A. C. WELLS % CO., LTD 
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| DANKS 


7 OF NETHERTON LIMITED 


BOILERMAKERS AND ENGINEERS SINCE 1840 









We fabricate TANKS, CHIMNEYS, 
CHEMICAL AND DISTILLATION PLANT 
in MILD, STAINLESS AND CLAD STEELS. 
Our large Fabrication Department is fully 
equipped with the necessary Radiographic, 
Physical Inspection and Testing facilities for the 
manufacture of all types of Pressure Vessels 
required to meet the needs of the OIL AND 
CHEMICAL ENGINEERING INDUSTRY, 
including Vessels to Lloyd’s Class 1 requirements. 


DANKS OF NETHERTON LIMITED. P.O. BOX 22, NETHERTON, DUDLEY, WORCS. 


TELEPHONE: CRADLEY HEATH 66417 
LONDON OFFICE: BANK CHAMBERS, 329 HIGH HOLBORN, W.C.!. TELEPHONE: HOLBORN 2065 & 1240 








put power where you 



















Power for many purposes. Power to 
drive efficiently your plant or product. 
Power—at slow speed—single, double or 
triple reduction units giving 

45 different gear ratios driven by 

motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C. Fractional Horsepower 

Geared Motor Units, 


Fully detailed illustrated publication 
on application. 





fractional h.p. 
GEARED MOTOR UNITS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C2 
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FANS AND EQUIPMENT vy 
SLOW SPEED ‘ : 
MULTIVANE FAN 
(Intermediate size). | 


= Air ways 




































PADDLE BLADE FAN. 

















— 





Z| oun ways 


ANIAL FLOW FAN, 3 











P.V.G. FAN, 











PROPELLER FAN. 














Ventilation, dust collection, fume 

removal and cooling industrial ‘‘hot spots’ are jobs for 
Cyclone Fans and Allied Equipment. 

75 years’ experience, technical advice and comprehensive 


MAN COOLER FAN. 
literature is yours on request. 














MATTHEWS & YATES LTD. 


CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON $.£.15 


TELEPHONE: SWINTON 2273 (4 tines) TELEPHONE: NEW CROSS 6571 (4 tines) 


Also at: Glasgow + Leeds + Birmingham + Cardiff + Sournemeuth 
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"GES? 
FACTORY PLANNING & 


Enjoy the fruits 
of TWW experience 


TWW FAMILY TREE— PLANTED 1878 AND STILL GROWING 





Other Ward activities include:— CEMENT 


IRON & STEEL INDUSTRIAL DISMANTLING THOS. W. WARD LTD 

GRANITE & FREESTONE ROADSTONE & ROAD MATERIALS e * 
WIRE & WIRE PRODUCTS FOUNDRY PLANT & SUPPLIES 
NUTS & BOLTS FOOD PREPARING MACHINERY 
INSULATING MATERIALS TRACTORS & EARTH MOVING PLANT 
PACKINGS & JOINTINGS | EXCAVATORS & CRANES 
STRUCTURAL STEELWORK WAGONS & WAGON FITTINGS 
MECHANICAL HANDLING EQUIPMENT 


ALBION WORKS « SHEFFIELD af ' 


London Office ‘ Brettenham House * Lancaster Place * Strand W.C.2 





oume GP Bi 
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Roll 
Cladding 


For Rolls, Shafts 
Tubes and Drums 








Rosedowns undertake the external cladding of cylindrical 
bodies with stainless steel by a new and patented process. 


The perfect contact between cladding and foundation 
body ensures the highest possible heat transfer which 
makes the process particularly suitable for heated or 
cooled rolls or drums. 


The services provided at Hull include the manufacture 
of complete clad rolls, etc. from 4 to 42 inches in 
diameter, machined and polished to specification, or 
alternatively, the application of the cladding process 
to customers’ own rolls, shafts, etc. 





ROSE, DOWNS & THOMPSON LTD 
Old Foundry, Hull - Telephone: 29864 


London Office: 39 Victoria Street, S.W.1 * Tel: ABBey 2496 
MEMBER OF THE POWER-GAS GROUP 
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ROBERT 


HARLOW 


AND SON LIMITED 
CELEBRATE THEIR 















AS MAKERS OF 


VALVES, COCKS 
AND ALLIED FITTINGS 


Backed by 225 years of experience in 
the brass industry, the Directors and 
Staff are proud to continue in a family 
tradition of service. 





ROBERT HARLOW & SON, LTD., 


STOCKPORT, CHESHIRE. 


and 10, NORFOLK STREET, LONDON, W.C.2. 
CW 5645 





FROM THE SPECIALISTS 


G. F. BRIDGES LTD 


SNOW HILL, BIRMINGHAM TEL: CENTRAL 3911—5 LINES 


@ 
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For Ca leu t ta Coaches can be shipped whole or—as MALTS, 2 C 9 ge 





in the present order from Calcutta— \ EA 
4 : partly knocked down, thus increasing C(ANINIFA LL 
Electrification ose the Indian labour content. 4 Ly 
METROPOLITAN-CAMMELL CARRIAGE & WAGON COMPANY LTD. 
HEAD OFFICE: SALTLEY - BIRMINGHAMS =: LONDON OFFICE: VICKERS HOUSE . BROADWAY . WESTMINSTER, S.W.1 


DONOVAN 








A.C. AND D.C. STARTERS 


TRPELORLAS TS Us 
MOTOR CONTROL 
A.C. DIRECT-ON-LINE 


SWITCH & FUSEGEAR 

A.C. DIRECT-ON-LINE Aatedstic 

A FEW ' CONTACTOR with load CONTACTOR STARTERS 

breaking interlocked iso- Sizes up to 400 h.p. STAR-DELTA STARTERS 


EXAMPLE S \ lating switch. Up to 30 h.p. Up to 150 h.p. 


FROM A WIDE 
RANGE 






















FOR MOST INDUSTRIES 
AND APPLICATIONS 


Automatic Gear can _ give 
almost any required opera- 
tion and while some applica- 
tions would not be economic, 
a ey large number 
to-day are not only possible 
but extremely profitable. Our LIMIT b ted sy -g PUSH-BUTTONS 
Automation Engineers will r A-C; and :2\ for ordinary or 


| circuits. 
be glad to advise you. rT heavy duty. sk 











oles Be eens 





LONDON DEPOT: 149-151, York Way, N.7. » GLASGOW DEPOT : 22, Pitt Street, C.2. 
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The advantages are: 
FLEXIBILITY OF DESIGN 
MONOLITHIC CONSTRUCTION 
LOW INSTALLATION COST 
AVOIDANCE OF DELAY 





REFRACTORY CONCRETE ... 


. « is ready for use and has a high cold strength at 24 hours. 
. » Teduces joints to a minimum. 
. » is stable under load up to 1350°C (with Ciment Fondu) and 1800°C (with SECAR 250). 
. . Fequires no pre-firing. 
. . . does not spall under widest sudden fluctuations of temperature. 
. . « can be pre-cast into shapes of practically any size free of distortion. 
. . when made with SECAR 250 has a particularly high resistance to slag attack and reducing atmospheres. 


CIMENT 

















sECAR 
up to 1350°C | with SuITABLE REFRACTORY AGGREGATES | up to 1800°C 
ee FOR BOOKLETS ‘REFRACTORY CONCRETE’ AND pan 25)’ lene 


LAFARGE ALUMINOUS CEMENT CO. LTD. 73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 


AP07 
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THE EXACTING REQUIREMENTS of this new field of engineering present a challenge 
which has been readily taken up by Birmetals Limited. Working in close collaboration 
with the United Kingdom Atomic Energy Authority we have produced special 
alloys such as the one used exclusively for the finned fuel cans at Calder Hall. 
At Harwell, the link conveyors used in the production of radioactive isotopes are 
made from another alloy in our range. 

As leaders of the field in the production of wrought magnesium alloys we have 
gained a wealth of experience which we confidently place at the disposal of engineers 
designing for the needs of today—and of tomorrow. 


BIRMETALS 


PIONEERS LIGHT ALLOYS 





BIRMETALS LIMITED + WOODGATE WORKS: BIRMINGHAM 32 
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which combines:—the resilience of the hydraulic coupling and the positiveness of the 
frictional coupling. It is revolutionary in that driving and driven elements are coupled by 
magnetically-activated particles. It has these advantages :— 


Accurate torque control Perfectly smooth operation 
No mechanical engagement and thus negligible wear No slip rings—excitation coil is stationary 
Accurate torque limiting slip on overload Remote control at any distance 
Acts as brake or coupling in either direction Dynamic and static coefficients of friction equal 





The range comprises eight standard units with torque capacities from 4 to 200 lb/ft. 


SMITHS Magnetic Particle COUPLING is unique, its potentialities enormous. Let us advise 
you, therefore, how best to use it in your particular field. 


OMIT «ars «sone tsar 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. 


Pe inser A RR 
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If it’s Valves.... 
FOR PUMPING STATIONS 


The Glenfield valve range offers a complete selection of 
Foot, Check, and Sluice valves for suction and delivery lines. 
Foot Valves, with strainers, can be supplied in various single 
and multi-disk forms; Check Valves available include conven- 
tional single and multi-disk swing patterns and our highly 
successful ‘ Recoil’ and Tilting-disk styles; whilst the Sluice 
Valve range caters for all needs for hand or power actuated 


units. 











an ho 





NGLENFIELD & KENNEDY. LIMITED. KILMARNOCK } 
| &.. P| 





HEAD OFFICE & WORKS - KILMARNOCK SCOTLAND 
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‘The largest in the world, yet contre 


The radio telescope at Jodrell Bank is the largest in the wali the reflector sevil 
alone weighs 750 tons. 

Lockheed hydraulic remote controls are employed for locking the bowl in its correct 
position and preventing undesired movement in high winds. 

For positive control, remote or otherwise, manual or automatic, specify British made 
Lockheed industrial hydraulics. ~ _ 
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Industrial fabrications 


With a HIGH STANDARD 
of WELDING in ALUMINIUM, ALUMINIUM 
ALLOYS, FULL RANGE of HEAT-RESISTING 
STEELS including the NIMONIC RANGE, 
STAINLESS STEEL, NICKEL, TITANIUM, 
LOW CARBON STEELS and ALLOY STEELS. 


Space and facilities are available for the fabrication 
of medium size storage tanks etc. 


We are equipped for both Manual and Automatic 
Argon Arc, Argonaut, Metallic Arc etc. and 
Resistance Spot and Seam Welding. 


BURNIEY AIRCRAFT PRODUCTS LIMITED 


WELDtae FABRICATIONS @aVISTION 
LLEDGE WORKS - BURNLEY - LANCASHIRE + ENGLAND 


TE 
alg BE ae 


For VARIABLE 
)\ SPEED PROBLEMS 















As an economical solution to any variable speed problem — one of the SADIVAR standard 

j, combinations— such as that illustrated below offers a number of major advantages. 
)) A seven to one speed range is obtained at any speed level by incorporating to the Sadivar 
one or more mass produced high efficiency planetary gears whose torque characteristics 


J correspond to that of the machine to be motorised. 
if 
Any reduced speed desirable within range of 73 


the SADIVAR 


STANDARD COMBINATIONS 


SPEED STABILITY — IMMEDIATE DELIVERY 
Agents in the Commonwealth and in 30 countries throughout the world. 


SADI ENGINEERING CO. LTD. 


10-14 ANSDELL STREET - KENSINGTON SQUARE - LONDON, W2 
Telephone: Western 7653 Cables: SADIUNIT, LONDON 
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GAS INSULATED 


INDUSTRIAL X-RAY UNIT 


Easily transportable 

Better definition apap to 
of United Steel Structural Co. 

Low weight 


(approx. 250 Ib) 


Increased radiographic output and 
greater mobility for industrial use— 
from factory to open constructional 
sites—are provided by the new 
Raymax 150 which is the first gas- 
insulated industrial x-ray unit ever 
produced in Britain. Its safe and 
efficient use of an inert gas results in 
a unit which is only half the weight 
of conventional oil-insulated equip- 
ment. High voltage cables, rectifying 
valves and associated filament trans- 
formers are all entirely dispensed 
with. The high loading and efficient 
cooling of the earthed target with the 
self-contained water cooling system 
provided by the Raymax 150 all 
contribute to better radiography, 
simpler operation and lower main- 
tenance costs. 


For open site or factory use 





Two types of x-ray tube are available, the NVI 400 with line focus for fine detail 
Further details of the Raymax 150 and its at Shorter distances, and the NVI 450 which offers the advantages of 360° radio- 
accessories will be supplied on request. graphy of circumferential welds. Mounted on a gantry stand, the new mobile 
Raymax 150 can be manoeuvred horizontally or vertically into any chosen position, 


Newton Victor Limited 


132 Long Acre - London - W.C.2 
X-Ray Sales Department of @IYVSENCIZO ERT Basle aae 





An A.E.I. Company 
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Fowler Diesel Locomotives 








Specification Fowler! 
that means Quality 


Large numbers of industrial concerns, 
all over the world, have the greatest 
confidence in their Fowler Diesel 
Locomotives. 


They will be considerably interested 
to hear that Fowlers are now producing a 
range of shunting locomotives to completely 
new specifications. 


Named the MD Range, these Fowler 
Locomotives from 150 B.H.P. to 400 B.H.P. 
have mechanical or hydraulic-mechanical 
transmission, giving rapid acceleration, 
finger tip control, smooth transition. 


The illustration shows one of the New 
Fowler Locomotives inaction atthe Lackenby 
works of Dorman Long (Steel) Limited. 








Send for full details to: 
JOHN FOWLER & COMPANY (LEEDS) LIMITED 
LEEDS 10 Telephone: 30731 





Products of the Marshall Organisation 





Sie 















Real Senet 
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Even load distribution Have you a copy of our 
: Maximum permissible Technical ae Application Brochure * Catalogue 
,000 r.p.m. if not, please write for free pov to: 
speed , United Kingdom 
shaft dia. mm. INA NEEDLE BEARINGS LTD 
@ All needles supplied yl a Department El, Dafen, pean 
tolerance of + Telephone: Lianelly 2056, 2681 x: 4816 
A1.D. & A.R.B. approved diameter. Sole concessionaires for : eg! nine aga FP cone 














A typical high pressure isolating 
valve for power stations service 
on test at our works before 


despatch. 





COCKBURNS LTD CARDONALD GLASGOW swi 
London Office: 175 Piccadilly W1 


N.E. Depot: Fish Quay, N. Shields. 





LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARG 
Manufacturers of High Class 


CRANE BLOCKS 


PULLEY BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 


— 
Send for Brochures 
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for every oil service 


POSITIVE DISPLACEMENT « HIGH 
SPEED + SILENT OPERATION 
HIGH SUCTION LIFT WHERE 
NECESSARY SELF PRIMING 


Mirrlees IMO Pumps are of the 
rotary screw type, of unique 
design, for all capacities up to 600 
tons per hour. They are available 
for a wide range of operating 
pressures, and may be run at motor 
synchronous speeds or directly 
driven by turbines at higher speeds. 


HORIZONTAL 
or 
VERTICAL 








It’s as simple as.. 
Fit your thread! 


Hard tough threads in soft materials— 
new threads for old in damaged com- 
ponents. Used and approved by the 
Aircraft Industry—designed for use in 
soft metal components, wood or 
plastics. Simple to use, remains perma- 
nently in place. Full range of standard 
sizes in B.S.W.: B.S.F.: B.S P.: B.A. 
U.N.F.: U.N.C. and Metric thread 
forms, 


C 





ros THREAD 
mmm ttOLRIS 
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CROSS MANUFACTURING CO. 
(1938) LTD. - BATH » SOMERSET. 
Tel: Combe Down 2355-8 Groms: Circle, Bath 
SPECIALISTS IN THE MANUFACTURE OF 
JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, ETC. 












10 TON 
ROLLER TURNTABLE 





















MIRRLEES (ENGINEERS) LIMITED 
Subsidiary of The Mirriees Watson Company Led. 
EARL HAIG ROAD, HILLINGTON, GLASGOW, SW2 
London Office : 38 Grosvenor Gardens, SW! 
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“& SYNTHETIC UNITS 
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.. 


SAM KAY RUBBER CO. LT 


HOPE MI 


LL 


TELEPHO}D 
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CLYDE-BOOTH 200 TONS GOLIATH AT 
BRADWELL NUCLEAR POWER STATION 





ARLENE seeeR re 


i 


a 
4 
oe 





Specially designed for the erection of Bradwell Nuclear Power Station this 
200/30 tons Goliath crane handles all the major lifting operations on the main 
part of the plant. It completely spans the reactor buildings site travelling on 
rail tracks on either side so that large items of equipment such as boiler shells 
e which weigh up to the crane’s full capacity are easily lifted and placed with 


precision in the position required. The Booth Goliath showing Nelsons 
Column on the same scale. Clearance from 

rail level to underside of bridge is 140’. 

Distance between rail centres 178'. 

















CLYDE CRANE & BOOTH LIMITED 


incorporating 
J Clyde Crane & Engineering Co., Joseph Booth & Bros., 


MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodley 
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ERMETO 


_ Forged Steel 
- Gate Valves with 
RMETO Ends 


ERMETO Gate Valves are designed for use with 
a wide variety of fluids at pressures up to 2,000 
p.s.i. The pipe sizes available range from }” n.b. 
up to 1)" n.b. Particulars and prices will gladly 
be sent on request. 












BRITISH ERMETO CORPORATION LTD., BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS 


Mort 4 















4 is the quickest 
















: combinatio 
-< cost-cutting 61 With 
x*K This andl bulk nandling y 
way to the cent of time oP every job- GUL 
r 





save up to 75 Pe The Parker 






it you can 









ca 


/ 


fi 
hz 


cul dns: =a 
aN THE PARKER 


PORTABLE BELT 
LOADER 


plus a POWER SCOOP’ 


The Parker Power-scoop will shift up to 300 Ibs. at a time, is 
simply controlled by push button on the scoop handle. it is 
available as an optional extra to our Portable Belt Loader or 
an independent Power-scoop can be supplied to feed your 
existing loader. Write for full details now. Parker Service 
Depots look after users’ interests over the Country. 












feed hopper . 





and 









FREDERICK PARKER LIMITED, Viaduct Works, LEICESTER. Phones: Leicester 62531 (7 lines) 
Lendon: Stafford Mouse, Norfolk Street, W.C.2 Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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non-inflammable 


OBEX 


Because it is non-inflammable, as well as being transparent and a 
good electrical insulator, Cobex was chosen for a range of signal 
relay cases for London Transport. Safety and efficiency formed 
the basis for its selection, and the use of Cobex for these important 
components underlines why it is being specified in many industries 
where its unique combination of properties can result in safer and 


more dependable installations. Ask for publication No. 565 and for sealed relays used with signalling 


technical Data Sheets. 


: RIGID VINYL SHEET 





a product of 


BX PLASTICS LTD uicHam station AVENUE - LONDON £4 


Subsidiary of The British Xylonite Co Ltd Telephone: Larkswood 5511 
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NWobtux Grease. is a lithium-base 
lubricant of excellent structural stability and 
purity. It is a new, general-purpose grease 
superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20°F to 250°F. It is exceptionally resistant 
to water washing and contains special 
additives to prevent rust formation. Both iii 
the laboratory and in the field Mobilux Grease 
has proved its outstanding efficiency 2s % 


lubricant and protector. 





MOBILUX 


GREASE 


ae MOBIL INDUSTRIAL LUBRICANTS 
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i>, A Write for catalogue to: 


& CO. LIMITED 


‘ a 


IRWELL BANK Wl oe 


TELEPHONE: PENDLETON 2857-8-9 BIRMIN : ERDINGTON 5459 
TELEX 66-255 
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CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 


CROFTS CONVEYOR DRIVE ASSEMBLIES 
FOR EVERY POSSIBLE APPLICATION 


publication 853 


@ a wide range of pulleys and conveyor belt drives built to order 
@ very slow and variable speed drives a speciality 


@ “live” or “dead” shaft pulleys and idlers 


Plummer Blocks 

plain, ball or 

roller bearings Motor 
Rollers 


ication 5734 j Motorised 
Publication 573 : Publication $414 | otorise 


Conveyor Pulleys 
Publication 5745 








CROFTS (ENGINEERS) LIMITED eee os 


POWER TRANSMISSION HINEERS Glasgow ° Ipswich * Leeds * Liverpool * London 


Manchester * Newcastle * Northampton * Nottingham 
Sheffield * Stoke-on-Trent. 


Representation throughout the world; 


Head ae: Thornbury Bradford 3 : Yorkshire 
Telephone (2 n j > Croft fard ey Tt S118 


fters, B 











. 





eyor 
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Ves 


FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 

















CROFTS SILENT RATCHET BACKSTOPS 
FOR BELT CONVEYORS 


@ positive protection against run-back due to overload or 


power failure 


@ six sizes for torques up to 250,000 inch pounds 





Shaft Mounted wy 
Gear Units 
Publication 157 


Cast Iron 
Conveyor Pulleys 
Publication 5416 


Belt Saver 
Conveyor Pulleys 
Publication 5715 








Makers of : CROFTS (ENGINEERS) LIMITED 


Clutches, Conveyor drives, Couplings of all types, Double helical gear POWER TRANSMISSION ENGINEERS 
units, Fabricated steelwork, Geared motors, Hydraulic couplings, Iron, 


steel and non-ferrous castings, Machine-cut gears of ail types, Motor- > ce: T “ee ad . hj 
steel and non-ferrous castings, Macking-cot gears of all vpes, Motor, Head Office: Thornbury Bradford 3 Yorkshire 
gear units, Special Machinery drives, Spiral bevel gear units, Turbine Telephone: 65251 (20 lines} Telegrams: ‘‘ Crofters, Bradford Telex”’, Telex 51186 


gears, V-rope Drives, Variable speed drives, Worm reduction gears. 
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selected fabrics... 
selected resins... 







and 21 years 
in-built 


experience 


When a bearing is made for a steel rolling mill, it’s not 
just a choice between asbestos and some other fabric, 

or between one synthetic resin and another, that decides 
the suitability of the material for the job in hand. 

There are more than 16 grades of RAILKO: all embody 
21 years of research and practical experience. 


When you want the right material for a specific rolling 









RAILKO LTD mill bearing application, for longest life under 


participates in the research, technical and 
productive resources of the Birfield Group, which 
includes Hardy Spicer, Laycock Engineering, 


onerous conditions, call in the RAILKO technician. 


Forgings and Presswork, The Phosphor Member of the 


RAILKO w 


bearings for steel rolling mills | strtteta Group 


Bronze Co. Ltd., and other famous companies. 





Enquiries to: 


BIRFIELD INDUSTRIES LIMITED, Stratford House, London W.1. Phone: GROsvenor 7090 


ee eRe 1, REMEN ESA tt mean ~ 
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High level 
deaerator 

for a 60 mW. 
turbo- alternator. 


High Level Deaerators 


Hick Hargreaves High Level Pressure Type Deaerators are operating as a 
composite part of the main feed heating system of many 60 mW. Turbo-Generator 


units. 

A number of deaerators are on order for 120 mW. and 200 mW. units, whilst 
designs have been developed for 275 mW. and 550 mW. units. 

These units are guaranteed to limit the oxygen content of the feed water leaving 
the deaerator to .005 ccs/litre. 

A special feature of the design is that surplus and make-up control valves, 
together with the Indication and Alarm Panel, are compactly located at Basement 


Level. 


Hick Hargreaves 


AND COMPANY LTD - BOLTON 






































CALCIUM 
PLUMBATE 


ATLAS RUSKILLA 






UNDERCOATS 


ARE 


mie INHIBITING! 














| ATLAS RUSKILLA UNDERCOATS 
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We design 


relate imeolatsiatla 





> 


Steel bridges 

Steel buildings 

Steel hydraulic structures 

Giant excavators and conveyor plants 
Industrial plants 

Coal and ore dressing plants 
Crushing plants 


Machinery and equipment for the cement, 
limestone, gypsum, and similar industries 


Rolling mills 


Cable and stranding machines 
Chemical and storage plants 
Switches, turntables, and traversers 
Constructions of theatre stages 


Mining supplies and construction 
of tunnel linings 


F RI E D. KRU PP MASCHINEN- UND STAHLBAU RHEINHAUSEN 








en 
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John Thompson Industrial Constructions Ltd. 
undertake complete installations for the disposal 
of household refuse, employing economical and 
hygienic systems of Controlled Tipping, or 
Incineration or Composting, as best suit the 
circumstances. In co-operation with 

John Thompson-Kennicott Ltd., plants are 
produced for the disposal of sewage and 
industrial effluents. 





Also complete installations for the clean and 
economical collection and disposal of ash and 
dust from boiler and other plants, by Pneumatic 
JOHN and Hydraulic Systems of conveying. 


THOMPSON 
GROUP 
€ 







CONSTRUCTIONS LIMITED 


PALACE ROAD, LONDON, $.W.I 





Efficient Burning of /ow grade fuel in Shell Boilers 


THE THOMPSON TRIUMPH 
TRAVELLING GRATE STOKER 










pre, : 
A JOHN 
F THOMPSON Fy 
BA cRouP & 


JOHN THOMPSON (TRIUMPH STOKER) LIMITED 


\ “ 
TP/I 





, 
° 
s 
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Medium Voltage Switchboard 
with “‘GEO”’ Circuit Breakers 
in the Retort Sub-Station. 


20 amp Direct-to-line Starter 
and Feeder Circuit Breaker 
with integral isolator 

and complete interlock. 





For the new 





Provan Gas Works... 











Klhison Switehgear 


In the reconstructed Provan Works at Glasgow, the Scottish 
Gas Board has made extensive use of Ellison Switchgear. Some 


of the equipment is illustrated here. It includes four distribution 





switchboards as well as many circuit breakers and motor starters. 
y Rotor Starter for 


slip-ring induction motors. 
Available for motors 
of up to 1000 h.p. 


Continuing a Tradition 





BIRMINGHAM ENGLAND } 





——— 5 <= 
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RADIALS FOR HEAVY DUTY 


The OD4 Radial illustrated is designed to meet the demands 
of the up-to-date heavy engineering shop for accurate heavy 
duty drilling and boring. Available in a range with max. 
radius 6ft, to 12ft. Nominal drilling capacity up to 3tin. 


dia. from the solid in steel. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


DRUMMOND-ASOQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
Also at LONDON : Phone z Trofalgor 7224 (5 lines) and GLASGOW : ‘Phone : Central 0922 
ans 


Sales & Service for... 


‘Phone : Midland 3431 (7 lines) °Groms : Moxishope, B’hem, 














ns 








and 

feel 

the 
difference ! 








<P, 


all cool distributors 
UH26 


Made by James Neill & Co. (Sheffield) Led., and obtainable from 











SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 


quantity production. 


*ELECTRONICS 


Main control cabinets, instrument 
panels and boxes, receiver chassis, 
etc. 


*AIRCRAFT 


Fuel tanks, elevators, tail planes, 
pressings, fabrications in all metals. 


*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petrol tanks, etc., etc. 





Our Sheet Metal Working Plant includes: 
Presses up to 200 tons, Guillotines, heron Machines, Press Brakes, 
Benders, Riveting and all types of Welding General Engineering Plant. 


WEST ROAD, TOTTENHAM, 


LONDON, N.1!7 
Telephone: TOTtenham 2257-8-9 


1 

















Aug. 22, 1958 THE ENGINEER 51 
ts) “4 
——_ HACKSAW BLADES 
[= | complete 
,\  jibrary 
pes wy , in two 
— volumes...” 
Oo = ~< 


KEMPES 


Engineers 
Year-Book 


Edited under the direction of the 
Baditor of “ The Engineer™ 


1958 


(63rd Edition) 


82/6 
(plus postage 2/6) 


x 3,000 pages covering modern 
theory and practice in all branches 
of engineering. No other single 
publication devoted to engineering 
covers a comparable range of 
subjects so concisely. 


ORDER YOUR 
COPY NOW 





Kempe’s Engineers 
Year-Book 
28 Essex Street, 


Strand, London, W.C.2 


Telaphone: Central 6565 
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WHERE cp IS IMPORTANT... 


LANGLEY 


‘Corrosion Resistant 


NICKEL ALLOYS 


are unsurpassed 






















Please ask for full details of the Langley range of Nickel 
Alloys for duties where reliability in 
service is essential 


GLE 
LANGLEY ALLOYS LIMITED - LANGLEY - SLOUGH - BUCKS Ce) 


TELEPHONE : LANgley 432 (7 lines) 











HIGH PRESSURE STEEL COUPLINGS , 


FOR TUBES }”0.D. TO 14”0.D. AND 4” NOM. BORE TO | 4” NOM. BORE 

















DONALD BROWN (Brownall) LTD. ENGINEERS 


ELLESMERE ST., OLDHAM RD., FAILSWORTH, MANCHESTER. TEL. FA! 2399 & 4615 
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“HARCO’ 
MACHINERY GUARDS 


Accurately designed to afford complete protection without interfering with the 
efficient operation of machinery, and substantially constructed to withstand 
vibration and rough treatment. 

Full provision is made for authorised access for maintenance purposes, and all 
guards fully conform to Factory Act requirements. 

Please send for List E996. 


“HARCO’ 
WIREWORK PARTITIONS 


For enclosing or partitioning sections of stores, workshops and tool-rooms under 
conditions where it is not expedient to exclude light, air or facilities for 
inspection, the ideal medium is ‘ Harco’ Wirework, of suitable texture, mounted 
in metal frames. 

We quote against specification for complete sections of any reasonable size, 
firmly fitted in metal frames for attachment to walls, floors and ceilings, or as 
entirely self contained enclosures with door and suitable equipment. 
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turbines for three 
hydro-electric schemes 
add over 2,000,000 hp. 
to Canadas power 
potential 


For three of the world’s largest hydro-electric projects 26 water 
turbines of ‘ENGLISH ELEcTRIC’ design are being supplied by 
English Electric Company of Canada Ltd. These machines are being 
manufactured by our Canadian associates, John Inglis Co. Limited, 
and will add to Canada’s power potential a total of over 2,000,000 h.p. 
Of this over 1,000,000 h.p. is already in operation. 


| BERSIMIS—WORLD’S LARGEST HIGH HEAD TURBINES 


DEVELOP RECORD OUTPUT 


Throughout the past year at Bersimis-Lac Casse Development 520,000 kW 
has regularly been supplied to Hydro Quebec’s power system from four 
‘ENGLISH ELectTric’ water turbines. On test these turbines have developed 
200,000 h.p. under a net head of 840 feet, thus establishing a world record for 
hydro-electric units. 


2 NIAGARA—OUTSTANDING SUCCESS OF WORLD'S FIRST 
DERIAZ REVERSIBLE PUMP/TURBINES 


Six ‘ENGLIsH ELectric’ Deriaz reversible variable pitch pump/turbines are in 
commercial! operation at the Sir Adam Beck-Niagara Pumping Generating 
Station operated by the Hydro-Electric Power Commission of Ontario. Operating 
under 83 feet head, each machine is rated at 45,500 h.p. as a turbine and as a 
pump will discharge 4,000 to 5,000 cubic feet of water per-second under a vari- 
able head. These pump/turbines are of a new basic design developed by 
“ENGLISH ELectric’ and have successfully absorbed 65,000 h.p. when pumping 
quantities in excess of 6,000 c.f.s. against a dynamic head of 80 feet. 


3 $T. LAWRENCE POWER PROJECT— 
SIXTEEN 75,000 h.p. TURBINES 
For Ontario Hydro’s Power Project on the St. Lawrence, sixteen 
‘ENGLISH ELectric’ 75,000 h.p. water turbines were ordered in 1955. The first 
four machines went into commercial operation in July, 1958. The power generated 
will be Canada’s share of the output from this international power project in 
cenjunction with the St. Lawrence Seaway. 


ENGLISH ELECTRIC 


water turbines 


THe ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
ENGLISH ELECTRIC Company OF CANADA LIMITED, ST. CATHARINES, ONTARIO 
Offices and representatives throughout the world 
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EDGAR ALLEN 


plan and produce 


| | -+he Allen « Co. Limited 
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From Raw Materials 


Are you contemplating the manufacture of 


cement or already engaged in it ? Our long 
experience of cement making machinery is 
entirely at your disposal in this matter. We 
supply all the necessary machinery and if 
requested we also supply the buildings and 
are prepared to erect the whole of the plant, 


thus avoiding the problems of divided respon- 


sibility. Asa result, all the various components 


to Finished Product 


of the Works are matched to give the greatest 
efficiency. 

The success of Edgar Allen designed plants is 
based on long experience, and our unique 
combination of engineering skill, metallurgical 
knowledge and foundry practice. 

We produce a 24-page booklet designed to 
assist you in “‘ Choosing a Cement Plant ”— 


may we send you a copy ? 


55 


To EDGAR ALLEN & CO. LTD ‘ 

SHEFFIELD 9 t 

Piease send “‘ Choosing a Cement Plant ’’ to ! 

IMPERIAL STEEL WORKS © SHEFFIELD - ‘| mM 2 aS oe 
Pte: 2.06 La. eet 

PWR ses ass ivencshcatsseveciedip tiemacasanbenidaved r 

PHONE ince ies vic eee eonainae ! 
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Only cai F-..., offer 


: such a wide selection of 
British made bearings 


The double-row self-aligning ball bearing, with 
its two rows of balls having a common sphered 
track in the outer ring, is completely self-aligning, 
and permits automatic adjustment to minor angular 
displacements of the shaft. Bearings of this type are 
particularly suited to applications where the speed 
is high and extra true running is required. 


As the only British makers of all four basic bearing 
types—ball, cylindrical roller, taper roller and 
spherical roller—The Skefko Ball Bearing Co. Ltd. 
can offer comprehensive and unbiassed technical 
information on all bearing problems. 





Bearing scheme for grinding wheel of leather shaving machine 








& 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


Gi77 
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THE T.U.C. WONDERLAND 


Once, when we were serving upon a committee of no 
very great importance, we ventured to make a humorous 
remark. The retort was immediate. A rich and reproving 
Scots voice called our attention to the fact that the subject 
before the committee was “ not one for levity.” Always, 
when we read a report of the General Council for 
presentation to the Trades Union Congress, we are 
reminded of that Scotsman. For it is apparently also the 
view of whoever it is that compiles the report, that the 
subject is “‘ not one for levity.” Indeed, year by year, not 
to put too fine a point upon it, the report gets stuffier and 
stuffier! And this is as odd as the sun shining on the 
Walrus and the Carpenter in the middle of the night ; 
because the ordinary British working men whom the 
T.U.C. is supposed to represent are much more likely to 
bubble into laughter than to prove over-solemn, whatever 
the subject of discussion. We wonder, does the General 
Council, when in session, never laugh ? 

A part of the difficulty in reading the report stems from 
the fact that it records a good deal of past history. Thus, 
there will be found reported in it in full all that the Council 
issued, during the year, in official statements about 
Government economic policy, its representations to the 
Chancellor before the Budget, and its reactions to the 
Budget when it heard it. Since Budget day, though there 
has been some change in the economic climate of the 
country, the report makes it clear that there has 
been no change of the Council’s views, which remain 
strongly critical of the Government’s actions. Yet, 
perhaps because those criticisms are set out in the 
report and in issued statements in so solemn a fashion, 
there is sometimes conveyed an impression that they 
are a bit synthetic. Like the Opposition in the House of 
Commons, the T.U.C. may, perhaps, regard it as its duty 
to know better than the Government what should be 
done. “* Contrariwise,” slightly to alter what Tweedledee is 
recorded to have argued, the T.U.C. Council thinks “ if it 
was so, it might be; and if it were so, it would be. But as it 
isn’t a Labour Government, it ain’t. That’s logic.” Many 
industrialists, we think, would agree that the monetary 
weapon is a blunt instrument with which to fight inflation 
and that it unduly restricts that investment in the improve- 
ment of production plant which this country needs. But 
the alternative of direct control of industry from Whitehall, 
which the T.U.C. appears to favour, is surely worse. 
That system, in fact, results in the absurdity that junior 
clerks in Government offices pass judgment upon schemes 
drawn up by far more competent men earning many times 
their salaries ! Again, we can concede that the cause of 
inflation is not wholly to be found in annual rounds of 
wage increases unjustified by increases of productivity. 
But it is quite impossible to suppose that those increases 
have nothing to do with it at all! Nor can one admit 
that the Government is acting as wrongly as the T.U.C. 
would have us believe, in attempting to influence wage 
negotiations and arbitration tribunals by making certain 








economic facts known to all the parties involved. How- 
ever, it may be a sign that grace is descending upon the 
T.U.C. that, in the present report, there does appear a 
more direct admission than usual that the economic state 
of this country cannot be insulated from that of the world. 
For, rather unnecessarily, the Government is urged to take 
the initiative in seeking international agreement to ensure 
economic expansion and restore world trade. But, 
unfortunately, this sensible realisation of the true economic 
situation of the country has to be set against the fact that 
two pages later the Council announces its determination 
to have nothing further to do with the Cohen Council on 
Prices, Productivity and Incomes, provoked apparently by 
that Council’s rejection of the T.U.C. submissions in its 
February report. 

But if, in the economic sense, one must feel that the 
T.U.C. opposes the Government as much because it is 
Conservative as because it is believed to be wrong, there 
are other parts of the report which make more profitable 
reading. The Council has, for example, been closely 
interested in the proposals for a Free Trade Area in 
Europe, and there can be no doubt that its suggestions 
as to certain clauses which, in its view, should be written 
into any treaty, will help the Government during its 
negotiations. Again, it is interesting to find recorded 
the results of a Council inquiry from unions affiliated to 
the T.U.C. about automation. The replies from the 
unions made it clear that they were not being subjected 
to acute problems which arose from the introduction of 
automation and which were beyond their ability to deal 
with in any reasonable satisfactory manner. A great deal 
of other admirable work is recorded in Section G of the 
report, “‘ Production and Industrial Development,” though 
not all of it may be wholly welcome to industrialists. The 
Council seems inclined to accept as true, for example, 
criticisms by the Confederation of Shipbuilding and 
Engineering Unions of the machine tool industry. At 
least, it is trying to get the efficiency of that industry dis- 
cussed on the National Production Advisory Council on 
Industry. But a growing interest in production problems 
and in problems of management, if only it can be made to 
filter down from the Council to individual unions, and 
within individual unions, to branch secretaries and shop 
stewards, could do nothing but good. For it is absurd, 
in these enlightened days, that there should be opposition 
from the labour side to management proposals for higher 
productivity, since higher productivity profits everyone. 
Better appreciation at shop floor level of production 
problems could lead to more reasonable negotiation about 
redundancy. For anyone who believes, as, apparently, 
the A.E.U. is inclined to believe, that it should be possible 
wholly to prevent redundancy can only be compared to 
the White Queen in “ Alice Through the Looking Glass.” 
Did she not tell Alice, with pride, ““ Why sometimes I’ve 
believed as many as six impossible things before break- 
fast.” Redundancy there must sometimes be. The object 
of negotiation should be to mitigate its bad effects. 


en ee achat «etiam tates . 
a mi naire ama lind a ate 
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POWER TO BARGAIN 

An agreement was concluded recently, between the 
United Kingdom Atomic Energy Authority and the Power 
Reactor Development Company of Detroit, U.S.A., for 
the exchange of information on the development of fast- 
neutron reactors. The embodiment of British ideas on 
these plants is the reactor at Dounreay, and this is now 
so well known as to have become almost a symbol of 
-atomic energy in the public eye. It is as if the general 
mass of the people had just caught up with the nineteenth 
century conception of an atom as a simple sphere, and 
found an adequate monument to this hypothetical entity 
in the great steel vessel that contains the reactor! The 
“ Atomium” at the Brussels exhibition is perhaps the 
Jatest instance of this progress of the popular scientific 
consciousness. Photographs of both the Caithness estab- 
lishment and the body-centred cube at Brussels have been 
taken and published almost to excess, though each is 
admirable in its own way. Latterly, however, one has 
heard complaints that the beauty of the Dounreay struc- 
ture is only skin deep, and that operations within the 
great sphere are already some six months behind schedule. 
To admit this is not to admit that the Authority has had to 
turn to the Americans for help, or that the manifest 
difficulties of the undertaking are too much for the staff 
to solve. Far from it. We have reason to believe that 
there is something to be given and something to be taken 
by both parties to this new agreement. In some matters 
the Americans may be a little ahead, and in others the 
lead is on this side of the Atlantic. The Americans and 
the British are the only ones to be experimenting with fast 
reactors, to the best of our knowledge (we cannot see 
through the iron curtain), and it seems only right and 
proper that two nations so closely allied in almost every 
way should pool their knowledge on such an advanced 
and laudable civil enterprise. We know, for example, 
that energy might conceivably be released so swiftly if 
some malfunction occurred that the fuel could melt and 
accumulate beneath the core. At Dounreay the fissile 
metal is prevented from running together in such circum- 
stances by causing it to form small sub-critical groups. 
This is a fairly obvious precaution. But the energy 
released in a power surge must be calculated, and we 
understand that the British technique of calculation has 
been referred to—and preferred to their own—by the 
Americans. On the other hand, the technology of liquid- 
metal cooling is possibly more advanced in the United 
States than it is in the United Kingdom, and in this case 
the traffic of information may well be eastward. 

It is interesting to contrast the two ways in which we 
barter knowledge with our brethren across the Atlantic. 
The present five-year agreement with the constructors 
of the Enrico Fermi I plant is one example. Here a pair 
of equals is comparing notes, as it were, and each party 
is taking a hint or two from the other. In the other case 
the two parties have followed completely different routes 
and evolved separate technologies. Each has had its 
success, and the acquired know-how of each would be 
useful to the other. So clearly there is a good case for a 
bargain. We refer, of course, to the evolution in the 
United Kingdom of the gas-cooled graphite-moderated 
reactor, and the development in the United States of the 
pressurised water reactor. It may well turn out that the 
former, in an advanced guise, .will become the accepted 
kind of reactor for land power in many parts of the world, 
while the latter will predominate for marine propulsion. 
One is tempted to speculate as to which of the types of 
bargain produces the richer fruit. Have the two teams 
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working on fast-neutron reactors overlapped so far that 
some of their effort has been wasted, and would it have 
been better for them to collaborate fully from the begin- 
ning ? Perhaps it is, after all, a good thing for the national 
atomic energy authorities to go for all they are worth at 
markedly different projects. Such international competi- 
tion may well be healthy—between friendly nations—and, 
indeed, it is certainly healthier than the race between in- 
sulated teams striving for identical objects. Even if this 
is true, however, we must take care that no important 
enterprise is omitted simultaneously by all of the friendly 
nations. As long as one member of the western world 
has a pressurised water reactor or a Calder Hall, it may 
not so very much matter which. There may be a lesson 
here for those who now wish to initiate a British satellite 
programme, but if it is to be useful the lesson must be 
clear on both sides of the Atlantic. Would the United 
States be exchanging atomic information with this country, 
one wonders, if there had been no large-scale effort here 
in the first place ? 


HYDRAULICS RESEARCH 


When we were somewhat younger, which for a journal 
as old as this means forty or so years ago, doctors had to 
rely upon a prodding thumb and enquiries as to whether 
it hurt, to discover whether bones were broken or duodenal 
ulcers had developed. But to-day one is hurried off to 
the X-ray department at the hospital almost before one 
has time to complain about a pain. Something analogous 
has happened in hydraulic engineering. In the past, 
engineers built harbours and docks, advised upon dredged 
channels, constructed training walls, put down foundations 
for bridges and river-side structures, reclaimed land from 
the sea and did a good many other things besides, out of an 
intuitive perception of the way in which water was likely 
to behave. But nowadays the trend is all towards trying 
out a proposal on a hydraulic model first. The con- 
sequence is that there has never been really enough space 
available for the Hydraulics Research Station to carry 
out the work offered to it. That “ Station ”’ was set up 
in 1947 in temporary accommodation at the National 
Physical Laboratory ; and when in 1949 large-scale 
model experiments were begun into siltation in the 
Thames estuary, the work had to be done in a shed at 
Victoria Dock. In the same year Howbery Park was 
acquired ; but it was not until 1951 that more adequate 
buildings designed especially for the work to be done 
began to come into use. Only since 1955 has a great 
hall, almost clear of obstructions and measuring 300ft 
by 200ft become available for the construction of models. 
It is significant of the demand upon that space that the 
Hydraulics Research Board, which issued its 1957 Report, 
in conjunction with that of the director of the station, 
during the past week, reports a conclusion reached last 
year that “ good use” could already be made of addi- 
tional floor area. There is plenty of evidence that good 
use is being made of the space up to now available. Out 
of the combined field and model study of the Thames 
estuary, for example, there has arisen the firm recom- 
mendation that material dredged from the river should 
be dumped on land, since if dumped: in the outer estuary 
it will be carried back up the river by the tides. Again, a 
preliminary finding, from models of the River Trent 
intended for a study of proposed schemes for alleviat- 
ing flooding, relates to a desirable change in the design 
of an embankment and viaduct to carry the London- 
Yorkshire motorway across that river’s flood plain. A 
model study of the estuary of the River Lune strongly 
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suggests that the construction of training works in an 
estuary in which silt is present will “ almost inevitably 
lead to some loss of energy and cubature, hence to some 
overall deterioration.””’ This, which may prove to be a 
truthful generalisation, adds force to a conclusion of the 
Board that “* when it becomes possible, more background 
research should be undertaken.” But when will it be 
possible ? The impression conveyed by the report is 
that the pressure upon the station to study specific prob- 
lems will always, within the foreseeable future, be so high 
that only a determined decision by the Board and its 
director will suffice to make it possible for more back- 
ground research to be, in fact, undertaken. 


LUNAR PROBES 


In the short space of a mere twelvemonth the setting up 
of an artificial satellite in an orbit has ceased to be a 
wonder calling for banner headlines in the daily papers. 
A column at most was as much as the latest American 
satellite to be launched attracted some weeks ago. But 
the shooting away from the earth of a small body which 
it is hoped will circulate around the moon is likely to 
bring back the headlines, once it has been done success- 
fully. Nor should the Americans prove downcast 
because their first attempt proved a failure. For the task 
is substantially more difficult than that of setting up a 
satellite and the chances that something may go wrong 
during launching or flight are large. The significant 
factor to notice is that it is already within man’s com- 
petence to fling an object so far off the surface of the 
earth that it can reach the moon. Whether or not he 
can fling it so accurately that it will circulate round the 
Moon remains, of course, still to be proved ! 

Another factor that is significant is that though 
American (or perhaps Russian) engineers will have sent 
up what is termed the first “ lunar probe ” international 
co-operation is essential if much is to be learned from it. 
Over in this country, for example, those who operate the 
great Jodrell Bank radio telescope were standing by when 
last Sunday’s attempt was made in the U.S.A. For that 
telescope is peculiarly well fitted to pick up radio signals 
that will be emitted by the lunar probe and to provide 
information about its precise bearing from the earth and 
thus in combination with other readings fix its position 
in space. Incidentally, though the intention is that the 
lunar probe shall circle the moon there are possibilities 
that it may “miss” and career off into space. The 
Jodrell Bank telescope would be capable of receiving 
transmissions from it at distances of a million miles, 

When a “ lunar probe ”’ first circles the moon—whether 
it is a Russian or an American device—the daily press will 
be quite right to regard it as first class news. For a lunar 
probe will prove an object significantly different from 
a satellite. The primary purpose of satellites is, 
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at present, to contribute to the International Geophysical 
Year’; that is they are improving scientific knowledge 
about the atmosphere of the earth, about the radiations 
that fall upon it and their effects and so forth. Effectively 
satellites are still earthbound and contribute knowledge 
primarily about factors affecting the earth. The lunar 
probe, however, will be primarily designed to gain infor- 
mation about a body other than the earth. As Professor 
Lovell has put it the lunar probe “ is a mere stepping stone 
to the future investigations when we succeed in getting 
similar probes many millions of miles into space so that 
we can explore the atmospheres of the planets and perhaps 
get more information about the surfaces of the planets 
such as Venus which are completely cloud covered.” 


INVENTIVENESS 


At Brussels recently there was held an International 
Inventors’ Exhibition. For some reason—probably 
because we are too insular a people—nobody in this 
country seems to have taken the slightest interest until a 
mere few weeks remained before the Exhibition 
opened. Then, largely as a consequence of a visit to 
Brussels by the Secretary of the Institute of Patentees 
and Inventors, inventors in this country woke up. Some- 
how or other—by hook rather than by crook we suspect ! 
—fifty British exhibits were hurriedly gathered together. 
They were included amongst 1500 other exhibits from all 
over the world. In those circumstances not much 
could be expected. It is therefore really remarkable 
to record that a British inventor took the Grand 
Prix—the top award—and five other British inventions 
took Gold Medals! A variable speed motor took the 
top award and a crease-resisting woollen cloth, a multiple 
hand tool, a collapsible stacking unit, a method of storing 
blueprints and a pressurised assembly cabinet the medals. 

History, of course, relates that a really surprisingly high 
proportion of the major inventions which have benefited 
mankind originated in these islands. Anyone who doubts 
it should penetrate into one of the open spaces beyond the 
British Government pavilion at the Brussels Exhibition. 
There many examples are enumerated. As engineers there 
come to our minds at once such names as Newcomen, 
Savery, Watt, Trevithick, Nasmyth, Whitworth, Parsons, 
Akroyd Stuart, Bessemer, Faraday, Fleming and many 
others. The British people continue to contribute in this 
way. But what is far less appreciated here is that besides 
many great inventors this country has produced also a 
very large array of minor inventors. No doubt it was the 
greater ones that made the minor inventions possible. Yet 
without the minor inventive ability thus revealed our lives 
would be less comfortable and in many ways less richly 
varied. Obviously, to judge by the results at Brussels 
British people remain as successfully inventive as ever. 
Long may they remain so ! 





“* RAILWAY ENTERPRISE ”’ 

‘Is there any such thing as railway enterprise at the present day ? 
It is to be feared that it has all but died out from among us. Not 
only do commercial men now eschew railway undertakings as invest- 
ments, but those great and hitherto most confiding classes—half-pay 
Army and Navy men, widows, guardians, trustees, and annuitants 
of every grade, have lost all faith in the safety of railway property. 
Directors, engineers, solicitors, secretaries, and all officials, even down 
to the meanest porters, are eyed with the greatest mistrust. Nothing 
they —. is listened to, nothing they say is believed, nothing they 
do is right... . 

** Public attention has been forcibly called within the last few days 
to the state of railway matters in this country, by the report of the 
directors of that broad road to ruin—the Great Western Railway. 
It is needless for us to give the history of this undertaking, as it is 
generally well known. Suffice it to say that about half its capital, or 
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nearly £12,000,000 sterling, this year pays nothing; the whole of 
the revenue being swallowed up in the pa 
interest on the preference shares or capital, which interest 
amounts to about double that upon which money can now be obtained. 
The Great Western ‘system’ has swelled from a modest line of 118 
miles to its present length of 466 miles ; in ion as it has 
Ssoveanad ta tonadh on feove taut pesite ante ciate as ae 

We have the length of the line increased in the ratio of 4 to 1, and the 


cent ; in other the profits have decreased in the ratio of | to 4. 
The same law could be shown to obtain with to other lines, 
and the inevitable conclusion is, and indeed has long acknow- 
ledged, that no branches from the main lines their expenses. 
They have proved, almost universally, to be ers rather than 


feeders to the main lines. .. .” 
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OTOR-PROPELLED railway coaches, 
* Autorails,” as they are termed in 
France, have been used very extensively there 
for many years, a practice which has become 
even more common since the war. They act 
as “ feeders”’ on cross-country routes con- 
necting with the main lines at important 
centres, or actually on the main lines, stopping 
at intermediate points not served by complete 
steam-powered trains. As a rule, “ Auto- 
rails ’ consist of two vehicles (Fig. 11), one 
motored and the other trailing, but when 
running over longer routes, such as Paris to 
Havre they are made up of five vehicles 
(Fig. 13), the two end ones providing the 
power, in which case multiple-unit control 
is employed. The power/weight ratio being 
high, giving rapid acceleration, average 
speeds are also high, though the maximum is 
limited by rules governing all types of 
traction. It was on one of these five-coach, 
two-engined “ Autorails”’ running between 
Paris and Havre, that I concluded my all 
too short visit to France ; it is dealt with 
in this article. It is the rule, I believe, 
that one motor-coach pulls one trailer, but 
when two are powered, three additional 
vehicles are sandwiched between, which 
gives a power/weight ratio of 1650 h.p. to 
219-5 tons, and explains the rapid accelera- 
tion! That power, too, is available at any 
speed, differing from that provided by a 
steam locomotive, which has an unfortunate 
habit of progressively dying away—the faster 
you go, the less power you have. , 

Briefly describing the power unit, the out- 
line drawings reproduced as Fig. 12 show 
the layout of both the motored vehicle and 
the trailer. The motor is a V-12 supercharged 
direct-injection diesel, giving 825 h.p. at 
1500 r.p.m., with cylinders 175mm _ by 
180mm, the crankshaft revolving anti-clock- 
wise ; it is a product of the De Dietrich 
Company, with the blower by Brown-Boveri, 
and the cooling of both oil and water is 
thermostatically controlled. The Maybach 
transmission is hydro-mechanical through a 
universally jointed shaft between engine and 
four-speed gearbox, and thence by fluid 
coupling and cardan shafts to the axles of 
the leading bogie ; the reduction gear has a 
ratio of 1-95/1. 

Gear changing is automatic, the wheels 
being always in mesh ; gear shaft revolutions 
and kilometre speeds on the four gears are 
as follows :—First: 540, 40-5; second: 
890, 66-8; third: 1460, 109-7; fourth: 
1920, 144-2. Out-of-control safety is ensured 
by button on the controller and dead man’s 
pedal. ; 

The motor-coach weighs 56 tons in running 
order, loaded, each driving axle carrying 
17-5 tons, giving 35 tons for adhesion ; 
the trailing bogie carries 20 tons. The 
non-motored coach weighs 36-5 tons, and 
has a driving compartment for use when the 
motored vehicle is at the rear. The chassis is 
tubular, welded to the body; the floor is 
asbestos insulated, the walls with glass wool, 
and the interior fittings are plastic. Com- 
munication between the two ends is electro- 
pneumatic, by loudspeaker between guard and 
driver for starting, acceleration or — it is 
necessary to instructions or information 
between oie. ek electrical, directly affect- 
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French Locomotive Experiences 


By EDWARD H. LIVESAY 


No. IV—PARIS/HAVRE “ AUTORAIL” 
(Continued from page 250, August 15) 


ing the motor, for stopping or reversing. 
Needless to say, a Flaman recorder makes its 
constant chronicle of everything that happens 
en route. 

The electric equipment includes a 
72V 12,000W generator running up to 3420 
r.p.m., giving full output at 1250 r.p.m., 
supplying a fifty-four element battery of 
300Ah capacity. Current is used for gear 
changing, lighting, cooling and brake air 
supply, the pumps for the latter being under 
the floor. Finally, there are loudspeakers 
throughout, by which the guard can give 
information to the passengers. 

It was a pity that the journey to Havre 
had to be made after dark, to connect with 
the boat to Southampton, which put me as 
observer at a disadvantage ; moreover, there 
was no interpreter, and as neither mecanicien 
nor chauffeur spoke English, the physical 
darkness outside the cab was likely to be 
accompanied by linguistic obscurity inside. 
The train, due out of St. Lazare at 7.55 p.m., 
consisted of five coaches, with the motored 
units front and rear ; it was handsome, very 
“easy to look at,” the upper half of the 
practically streamlined cars being cream 
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merely sit in the comfortable “ rout seat,” 
keeping my eyes and ears open, and my 
mouth shut. And thus we carried on, but 
now, when it comes to transferring my mani- 
fold impressions to paper, I find there is an 
aftermath ; I cannot describe in detail as I 
would like the exact sequence of operations 
controlling the train, a difficulty intensified 
by absence of drawings of the driving 
mechanism. My apologies are tendered for 
any vagueness that may be noticed. 


Taking our seats in the cab, mine being 
on the right—I remind the reader that 
left-hand running is the rule of railroads 
in France—the motors were started up at 
7.50, 5 min ahead of train time, and at 7.57, 
2 min late, orders came over the loudspeaker 
from the guard to pull out. The muffled 
rumble of the engine in the compartment 
behind us took on a rising, purposeful note 
as we got under way, the train accelerating 
smoothly and very fast under the star-shaped 
Pont de l'Europe into the Batignolles tunnel 
just beyond. The hand of the Flaman, right 
in front of the driver, moved quickly round 
the dial as second, third and top speeds were 
shocklessly engaged, each change only per- 
ceptible by an alteration in the hum of the 
motor coupled with a simultaneous’ forward 
surge. Through Pont Cardinet station, past 
the great Batignolles engine shed, where so 
many of the rebuilt Chapelon “ Pacifics ” 
employed on the Havre and Cherbourg 
services are stabled ; flashing through Clichy- 
Levallois and out over the Seine at Asniéres, 
my pied a terre in France, the speed had 
quickly risen to the full 130km permitted 





Fig. 11—Two-coach ‘‘ Autorail ”’ 


coloured, the lower blue-grey, all the coaches 
running on four-wheel bogies. Introduc- 
ing myself to the mecanicien and his aide, 
I was taken into the driving compartment 
after a brief look through the passenger part 
of the vehicle, sundry details being explained 
to me, some of which took root and bore 
fruit, but others fell upon stony ground, my 
French and the mecanicien’s English being 
about on a par—below par, rather. However, 
the “ atmosphere ” was just what I always find 
in French cabs, friendly and companionable, 
and the confusion of tongues was laughingly 
waved aside as of no importance—I must not 
apologise. This was lucky, as I could not do 
so anyway ; but it simplified things ; I need 


over this route, at which the red hand of the 
Flaman was set—when red and black hands 
coincide, shut back, do not exceed ! 

The riding was practically perfect ; smooth, 
vibrationless, only an occasional slight lateral 
sway, and the tilting of the floor on curvature 
momentarily affecting the prevailing stability 
of the car. The motion could not well have 
been better ; it was certainly more perfect 
than that of the pneumatic-tyred coach I 
sampled on the Strasbourg run (THE 
ENGINEER, May 28, 1954), and, I think, 
equalled the riding of the diesel-electric 
engine sampled between Chicago and Mil- 
waukee seventeen years ago, which I thought 
at the time, and have continued to think ever 
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since, was the ne plus ultra of locomotion 
on rails. I compared it in THE ENGINEER to 
the action of a Rolls-Royce on a perfect road, 
which was no exaggeration ; incidentally— 
if | may be allowed to digress for a moment— 
modern diesel-electrics do not approach that 
early type in smoothness of riding, if the latest 
C.P.R. machines are fairly representative of 
present-day practice, as I think they are, 
diesel-electric locomotives being practically 
standardised all over the North American 
Continent. The explanation probably is 
that the 1940 machine was built to reach 
higher speed—117 m.p.h.—than its suc- 
cessors, and far more care was taken of the 
suspension than is nowadays considered 
necessary. 

Though the “ Autorail”’ had no great 
headlight of the American pattern, it had 
two lamps about equal in power to those of 
the ordinary motor-car, and these, together 
with two spotlights, lit up the track for 
several hundred feet ahead, floodlighting it, as 
it were, the light spreading beyond the sides 
of the right-of-way. This was comforting, 
the speed being high; it had occurred to 
me there was no cowcatcher, so to be able 
to see well ahead, with track and lineside 
bathed in golden radiance engendered a 
feeling of confidence which I should not have 
enjoyed had we been sweeping forward into 
Stygian darkness as in England. In the cab 
of a steam locomotive one feels that, at any 
rate, there is most of the engine in front to 
act as a buffer ; on an “ Autorail ”’ there is 
nothing to take the shock of collision—the 
cab itself would be the first thing to hit, and 
you are in it! I remember feeling the same 
thing in the cab of the Chicago-Milwaukee 
machine, running at 110 m.p.h. along 
unfenced track, and at very high speed 
through towns with countless level cross- 
ings unprotected with gates, and round 
blind curvature between buildings. It seemed 
to be tempting Providence, and I said so, 
the driver concurring, saying, “I don’t 
like this work—this is a young man’s job 
—I am glad to be retiring in a few weeks.” 
In brief, it is best not to think of such 
things as collisions when one is rushing 
through the night on an “ Autorail” ; 
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take consolation from the thought that 
the signalling system in France is very 
good, far better than in Britain, with the 
result they seldom have collisions on the 
S.N.C.F.—I nearly put “ never,” but remem- 
bered they had just had one near Avignon. 

Asniéres, on the north bank of the Seine, 
5km from the Gare St. Lazare, is a consider- 
able junction, tracks both “ burrowing ” and 
diverging on the level ; we swept through 
the station at about the 130km limit, with 
the Rue Henri Barbusse paralleling our line 
on the right towards Bois-Colombes, an ideal 
vantage from which to watch through the 
railings, as | had so often done on “ rest 
days,” the fascinating variety of traffic, 
steam, diesel, electric, double-deck push-and- 
pull, express, local, freight and light engines 
returning to Batignolles, streaming by in 
both directions. I never tired of it—almost 
could | become a “ spotter”! I looked at 
it “in reverse” for the few seconds it 
remained in sight before we swung round the 
great curve to the left towards suburban 
Sartrouville, wondering when it would again 
be my grandstand (next year, D.v.!). The 
speed remained almost constant at near the 
limitation, gradients having next to no effect 
on it, the colour-light signals standing out 
brilliantly against the blackness of the night, 
vividly green and red. The profile shows 
that there are no gradients likely to give any 
concern to the high-powered “ Autorail ” 
until Rouen is approached ; it is largely a 
“* water-level” route, often following along 
the banks of the Seine, the main road also 
frequently coming into the picture. It was 
noticeable that when our headlamps could 
cause inconvenience to cars moving in the 
opposite direction, our driver always dimmed 
his lights, particularly on an “ outside” 
curve, a courtesy showing consideration that 
I have certainly never seen in N. America, 
where the powerful headlight throws a beam 
like a searchlight half-a-mile ahead, 

Mantes was passed at 8.30, the floodlit 
cathedral standing out in silvery beauty ; 
58km in 33 min, an average of 63 m.p.h.; 
Vernon, 8.42, 80km in 47 min, about the 
same ; the running had been very regular, 
the red hand of the Flaman, set at 130km, 
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had not often been approached. The smooth, 
humming flight, the warmth of the cab, the 
steady gazing ahead at the track flowing 
towards the engine and disappearing beneath 
—all these combined to induce sleepiness, 
and once or twice I nearly succumbed. The 
enginemen rarely spoke; there’s little to 
talk about in the cab of an automatic “ Auto- 
rail.” The light was not bright enough for 
note-making, so I gave it up, after noticing 
my companions always switched a lamp on 
when they saw me trying to jot something 
down ; it resulted in dazzle, and | disliked 
being responsible for that. Visibility ahead 
was good, as has been said, the only thing 
adversely affecting it being the approach to, 
and passage of tunnels, where vapour from 
steam-hauled trains entirely blotted it out. 
There are quite a number of tunnels on this 
route, eleven if the short Batignolles one is 
included, three of them in the tricky, 
serpentine approach to Rouen, which is so 
complicated by curvature, bridges over the 
winding Seine, junctions and other varied 
operational hazards that, looking at it from 
the cab, one loses one’s sense of direction 
altogether. The Rouen stop, the first, was 
made at 9.14, 140km in 77 min, an average of 
68 m.p.h.; the long, easy non-stop running 
along the valley of the Seine had made higher 
speed possible. Two coaches were cut out 
here, the restart being made at 9.20, leaving 
two motor-coaches with one idle vehicle 
sandwiched between. This was typical of 
the quick station work noticed so often in 
France ; to detach two of the middle coaches, 
bring the rest together again and get away in 
6 min predicates absence of dawdling. 
Leaving Rouen R.D. the train plunges 
straight into a tunnel at the end of the plat- 
form, on a steep up gradient (Fig. 14), another 
tunnel coming after a very brief gap ; this 
one was under heavy repair, a permanent 
speed restriction being in effect, the reminder 
taking the shape of a flickering electric light 
on the approach. It is very heavy climbing 
all the way from Rouen to the top of the 
great ridge between that city and the Channel 
Coast, the setting of much of Zola’s La Béte 
Humaine, which book was very much in my 
mind as we passed through the stations and 
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Fig. 12—Motored vehicle and trailer of an “ Autorail ” 
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Fig, 13—Five-coach (2 motors) ‘‘ Autorail ’’ 


tunnels figuring so prominently in that grue- 
some story. Yvetot brought the next stop, 
9.45, 35km in 25 min, a 52 m.p.h. average up 
that very severe incline, good going, indeed. 
Yvetot climaxes the heavy work, nothing 
remaining but the crossing of the plateau 
and the steep descent into Havre, though 
there was another stop at Beuzeville, 10 p.m. 
Station names, in black on a white board, 
showing up very plainly on the approach, 
set at right angles to the track, must be very 
useful to drivers, if less so to passengers. 
The train came to a stand in Havre at 
10.14 p.m., having covered the 135 miles 
from Paris in 137 min, with three stops 
included, the net running time being 
127 min. A very pleasant run, made in the 
utmost comfort, but it only strengthened my 
conviction that a steam locomotive, despite 
its crudity, dirt and discomfort, is to me a 
lovable beast with a soul, and that a diesel 
engine has none of these attractions. I 
cannot conceive of myself becoming fond of 
a diesel locomotive—* U1,” now, a “ P,” a 
Stanier “ Pacific” or an “ A4”—that is 
another story altogether—you[cannot teach 
an old dog new tricks. Perhaps this does not 
sound very complimentary either to the 
* Autorail,” which had behaved so well, or 


in THE ENGINEER, I was puzzled to find the 
route seemed curiously familiar, though I had 
never been over it before; I felt as one 
sometimes does on arrival at a place with 
which one is consciously unacquainted, but 
subconsciously familiar—as if one had been 
there before. The mystery was solved on 
my return to Canada, a friend, a C.P.R. 
official, giving me a book he thought might 
interest me—it was Zola’s La Béte Humaine, 
which I then remembered having read when 
a lad, and since forgotten. It is a railway 
story, pure and simple—perhaps a_ better 
hrase would be impure and complicated, 
la being responsible for it—the scene the 
line between the Gare St. Lazare and Havre 
which is portrayed with meticulous accuracy 
—gradients, stations, junctions, engine sheds, 
all come into it, much quite unchanged 
since the story was written in the "90s, based 
on happenings in 1870. The characters are 
almost entirely railway people, from directors 
down through all ranks and ratings to station 
staffs and enginemen ; it is a gruesome tale, 
most of them coming to a sticky end by 
murder, accident or suicide, and the less 
said about their morals the better. It is not 
a book that paterfamilias should allow his 
unsophisticated daughter to get hold of— 
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to the officials of the S.N.C.F., who had 
kindly arranged my travelling on it, so I 
hasten to assure everybody that nothing 
derogatory is implied, nor any reflection cast 
on either train or personnel ; in fact, | am 
grateful to both for a most interesting run 
on a technically advanced machine. They 
will undertand the reactions of a steam 
locomotive man, and make allowances— 
Monsieur Chapelon, I am convinced, will 
sympathise ! In fine, there is undoubtedly 
a great future for the “ Autorail,” and if its 
British counterparts prove equally satisfactory 
there may be a faint hope of British Railways 
ultimately getting out of the red ! 

When making runs a couple of years ago 
between Paris and Havre on the remarkable 
rebuilt Chapelon “ Pacifics,” as described 


supposing that such a thing exists nowadays, 
which is arguable. But the vivid descriptions 
of railway life on the Paris—Havre line, the 
accuracy of most of the technical touches, 
show that Zola must have made a close study 
of railway operation and have ridden long 
distances on the engines, or else he must 
have had a very well-informed “ ghost ” as 
collaborator—which one can hardly imagine 
of Zola. 

The hero, “ The Human Beast,’’ Mec- 
anicien Jaques Lantier, has a split and badly 
deranged personality, and an obsessive 
urge to kill anyone he loves, so in “ escape ” 
he centres his affections on his engine, 
“ Lison,” in close association with his 
disreputable but likeable fireman, Pecqueux. 
Most of the action takes place between 


Aug. 22, 1958 


Rouen and Havre, and as the “ Autorail ” 
hummed through the darkness over that 
rugged stretch, the story took on fresh 
life, and became very real to me. The 
de Pissy Poville tunnel—in this, Judge 
Grandmorin was murdered by the Havre 
assistant station-master Roubaud and his 
wife, the body being thrown out on to the 
track near Barentin, to be found by the level- 
crossing keeper Misard and Lantier, off duty 
through the breaking of one of “ Lison’s ” 
connecting-rods. “* Lison,” with her “ great 
space-devouring wheels,” toiling up the long, 
steep gradient from Harfleur to the peak at 
Beuzeville, where Lantier fails to get a pilot 
engine, and struggles on across the wind- 
swept plateau through Bolbec and Yvetot to 
Motteville, to be warned of terrible conditions 
ahead, but carries on, apprehensive of stalling 
in a drift; “Lison” “setting off wearily 
down the 8-mile slope to Barentin,”’ and 
finally beaten to a standstill in a snow-filled 
cutting near Misard’s level-crossing approach- 
ing the tunnel—all this and many other line- 
side details came to mind as the ** Autorail ” 
covered the very route, though in the reverse 
direction. 

At the other end of the line, the railway 
offices coming into the story, in the Rue de 
Rome and Rue d’Amsterdam, are still in use ; 
I had to visit them just as Lantier, Roubaud— 
and probably Zola himself—had done. The 
great Pont de l'Europe, just outside the Gare 
St. Lazare, from which Zola’s characters 
watched the busy station work on the fan of 
tracks below, with engines coming from the 
Batignolles shed ; I watched it, too, and it 
might be described in the same words to-day. 

The techniques of engines and their work- 
ing are very accurate, only an occasional slip 
being made, and these may be due to the 
American translation, which jars sometimes 
—‘exhaust pipes” for cylinder cocks ; 
“Lison’s” extravagant demands for 
“* grease,’ where oil is meant, satisfied with 
the aid of a grease gun (surely grease lubrica- 
tion was not a practice in 1870, and certainly 
grease guns were unknown !); a steam 
pressure of 25 lb—why, even the “* Rocket ” 
had 50! Injectors are mentioned, and their 
working correctly described ; there is no 
criticism of this; was not Giffard’s invention 
dated about the *50s ? French enginemen 
evidently wore goggles even then—sensible 
fellows. And so on—read La Béte Humaine 
if you are interested in railways and loco- 
motives—steam ones understood. But, I 
repeat, do not leave it lying about where the 
unsophisticated could chance upon it—it 
might lead to misunderstandings. Zola 
always calls a spade a spade. 

In conclusion, I gratefully acknowledge 
the invariable kindness and assistance 
extended to me by all the officials of the 
S.N.C.F. during my visit, without which 
neither could the runs have been made nor 
the resulting articles written. In particular, 
I would mention Messieurs Segaud, Leroy, 
Leseigneur and Fillon; and last, but not least, 
Monsieur Chapelon, for information and 
documents which he subsequently sent. As 
always, the visit has left very pleasant 
memories and engendered a desire to repeat 
it—to which, no doubt, I shall succumb. 





SYMPOSIUM ON SHAFT SINKING AND TUNNELLING.— 
The Institution of Mining Engineers is arranging a 
three-day symposium on shaft sinking and tunnelling 
to be held at Olympia, London, on Wednesday, 
Thursday and Friday, July 15, 16 and 17, 1959, 
during the period of an exhibition of mining machinery 
also at Olympia, sponsored by the Council of Under- 
ground Machinery Manufacturers. It is expected 
that papers from a dozen countries will be presented 
for discussion at the conference. Further details, 
and forms of application for registration, will be 
issued in due course by The Institution of Mining 
Engineers, 3, Grosvenor Crescent, London, S.W.1. 





webiedee 


Sed eet rater ie amen 








Aug. 22, 1958 


THE ENGINEER 


Creep Under Changing Complex 
Stress Systems 


By A. E. JOHNSON, D.Sc., M.Sc.Tech., M.I.Mech.E., J. HENDERSON, B.Sc., and 
V. MATHUR, B.Sc. 


No. III—{ Continued from page 257, August 15) 


In previously published work the authors have established on an experimental 
basis, creep rate-stress-time relations which adequately described the behaviour 
of a number of engineering materials at practical working temperatures under 
conditions of complex stress where the complex stress system remained unaltered 
throughout the course of creep. However, in engineering practice, in general 
the stress system causing creep may alter during the course of creep, and it is 
necessary to generalise the creep rate-complex stress-time relations to cover such 
cases. The present work has determined such generalised relations for a 0-2 per 
cent carbon steel at 450 deg. Cent., an aluminium alloy RRS9 at 150 deg. and 
200 deg. Cent. and a magnesium alloy (2 per cent aluminium) at 20 deg. and 50 deg. 


Cent. 


The experimental data have also been compared with the predictions of 


the various mechanical theories of creep, and the likely degree of correctness 
of these latter assessed. 


GENERAL COMMENTARY ON THE APPLICATION 
OF MECHANICAL THEORIES TO ALL MATERIALS 


OMPARISON of the experimental results 
with the various mechanical theories has 
been made on the basis of the value of total 
creep strain at the end of the various experi- 
mental stages. On introducing this matter in 
earlier paragraphs, it was pointed out that each 
of the mechanical theories would, in general, 
predict a differing stage curve form for the 
general loading tests, and that the deviation 
of such curve form from that actually existing 
in the test constituted a portion of whatever 
cumulative error arose in the comparisons 
made. In what follows some enlargement 
on this theme of the stage curve form is given. 
In the Appendix the means of computing 
the stage curve form for the individual mech- 
anical theories is given, and it is obvious that 
although for each of the theories the elements 
of the time dependence function for indi- 
vidual stages are intrinsically based upon the 
creep strain-time relation of the virgin curve 
form, nevertheless, the actual relation for a 
given theory will diverge from this form. 

A general survey made by the authors in 
regard to the present materials indicates that 
this divergence is greatest in the case of the 
age hardening theory and the strain harden- 
ing theory, and least in the case of the super- 
position theory. The combined strain and 
age hardening theory shows a divergence akin 
to that of the age and of the strain hardening 
theories for low values of n, and a diverg- 
ence similar to that of the superposition 
theory for high values of n. Accordingly, 
it is to be noted that since the experimental 
results indicated that to a close degree, the 
original creep time curve of the initial pure 
tensile stage of each general loading test was 
repeated to some scale in successive stages 
of the test, the prediction of the mechanical 
theories in this matter is incorrect, although 
in some cases and circumstances the diverg- 
ence may not be particularly marked. 

In further regard to the comparison of 
experimental results with mechanical theory, 
already described in detail, it is perhaps 
possible for the several materials and tem- 
peratures concerned in the experiments to 
learn something further by ascertaining 
figures corresponding to the general inference 
of the various theories. This is done in what 
immediately follows. 

The experimental results on the magnesium 
alloy at 50 deg. Cent. are, however, omitted 
from these general considerations on account 
of their relative sparseness. 

Age Hardening Theory.—All average error 


figures are negative, the general average being 
roughly —40 per cent. The average range of 
individual errors is virtually 100 per cent. 

Strain Hardening Theory.—In the case of 
the RR59 aluminium alloy, the theory gives 
a correct average prediction. In other cases 
the prediction is on the high side, the average 
figure being +80 per cent. The range of 
error for all materials is of order of 180 per 
cent. 

Superposition Theory.—The average error 
figures are negative (with one trivial excep- 
tion), the general average being —30 per cent. 
The average range of individual errors is 
130 per cent. 

Combined Strain and Age Hardening Theory 
for Chosen Values of n—The average 
error of all figures is +25 per cent. The 
average range of error is 160 per cent. From 
the above figures it would appear that where 
a considerable amount of data is available, a 
lower bound (negative error) to the average 
error is given by the age and superposition 
theories generally. An upper bound is given 
by the strain hardening theory, while the 
best combined age and strain hardening 
theory is intermediate, but close to the upper 
bound, and remote from the lower. In regard 
to individual errors no theory has an average 
range of less than 100 per cent. The average 
range of errors of all theories is 160 per cent. 

The above figures suggest that since in 
the absence of information concerning a” 
it would not be possible to use a combined 
age and strain hardening theory, an estimate 
of performance not too far from the truth 
might be arrived at by taking the average 
of the predictions of the strain and age 
hardening theories. 


GENERAL COMMENTARY ON THE APPLICATION 
OF MODIFIED PRAGER EQUATIONS 

As in the case of the mechanical theories, 
so in that of the modified Prager equations 
it is useful to summarise the indications of 
the results as a whole, and see what general 
implications, if any, arise. 

For the materials and temperatures which 
have been concerned in this work, it is 
evident that some form of the general 
equations 

Cy=[F(J)—S CU) USO) 
represents creep in the successive stages of 
the general loading tests, where /(/,) is 


independent of the length of stage in the 
general loading test. In no case does an 


equation of type 
Cy=[FUd—S ea USg AO 
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represent the results, except in so far as 
circumstances arise in which the two equa- 
tions become identical. 

In detail, the following varieties of the 
equation 


Cy= (FU) —S UDUSGRO 


represent the temperatures and materials 
concerned. 

Carbon steel at 450 deg. Cent. : 

Cy=(F(J.)—2: 12 10-(V 1) ESO. 

RRS9 alloy at 150 deg. Cent. : 

Cy=[F(J.)—5-6 x 10-7 Sy (0). 
RRS59 alloy at 200 deg. Cent. : 
Cy=([F(J.)—2°5 10-YSy}o(s). 
Magnesium alloy at 20 deg. Cent. : 
Cy=[F(J)—2°3 x 10-(V LES). 
Magnesium alloy at 50 deg. Cent. : 
Cy=lFU)—4-8 x 10-4). 

Evidently, therefore, in two instances the 
f(V1,) is involved in the above equations as 
a power function of exponent not greatly 
differing from unity, and the features of the 
initial term of the Prager equation, compared 
with the form in the equations of virgin 
material, are changed in quite closely linear 
proportion to the invariant value of the 
integrated creep strain accumulated in 
previous tests. 

In the remaining instances f(/,) has a 
Stationary value, not zero, and apparently 
the initial term of the Prager equation 
changes by a specific amount from the virgin 
form upon the first increment of general 
loading, and thereafter apparently remains 
unchanged, until thermal softening of the 
material, or the beginnings of creep of 
a tertiary nature appear. For the RR59 
alloy this variety of the equation holds for 
both temperatures of test. In the case of the 
magnesium alloy this variety was displayed 
at the upper temperature of test, while 
the former type in which f(J,) linearly 
depends on integrated (V/J,) appears at the 
lower temperature of test. Since both 
varieties of equation can occur at suitable 
temperatures for a given material, the ques- 
tion of the nature of the transition from one 
form to the other arises and should be an 
object of future study. 

With regard to the physical implications 
of these results, it is possible that under 
creep conditions as contrasted with con- 
ditions of time i dent plastic strain, 
the initial term of a type equation of 
the form which has been under consideration, 
being only a function of stress for the virgin 
material, will in the case of general loading 
histories become a function of stress, pre- 
strain (i.e. accumulated creep strain), and 
of thermal softening due to the period at 
temperature. 

In the materials exhibiting at suitable 
temperatures the equations involving /(/,) 
as [VJ] or approximations thereto, the 
Prager equation initial term is effectively 
simply a function of stress, and integrated 
prestrain. In the case where /(/,) is a tly 
constant, it a possible that term, 
though ified immediately from the stress 
dependent term corresponding to virgin 
material, is virtually dependent upon stress 
only because the effects of pre-strain are 
being temporarily balanced by thermal 
softening. 


SOME IMPLICATIONS OF THE FOREGOING 
RESULTS AND ANALYSIS 


In the previous graphs an indication 
via: boon giv it tae Se. nlaeea at 











prediction of the various mechanical theories 
applied to general loading conditions. The 
actual means of making such predictions 
is ee coe ee + Sennen (7) nae 
torsion system in Appendix. y 
other rai stress system can be reduced 
to an equivalent tension torsion system by 
the addition or subtraction of a suitable 
hydrostatic stress. Thus if o,, o, and 3, be 
the principal stresses of a given system, and 
if «, be subtracted from each, a system arises 


(4, —6,) (positive) 0, (¢,—>,) (negative) which — 


is of course a tension-torsion system. The 
equivalent J,, T, and S, can be computed 
for this system, and used directly as indicated 
in the Appendix. 
In regard to the modified Prager equations 
which have been shown in two specific forms 
to well describe the data of these tests, it 
is perhaps helpful to indicate how the charac- 
teristics of such equations may be arrived 
at, in a comparatory simple manner, to 
provide information for prospective designers. 
First, it has been shown that the charac- 
teristics of the modified Prager equations, 
which have proved suitable, are independent 
of period of creep in the various stages of 
general loading creep. Accordingly, if any 
exploratory programme be laid down, stages 
of test of 24 hours only would be quite ade- 
quate. Secondly, since tensile creep units 
only are available to the average person 
requiring the type of information under con- 
sideration, the following remarks refer to 
a procedure carried out in terms of tensile 
creep tests of 24 hours duration. Assuming 
that the material concerned has the same 
form of virgin creep characteristics as have the 
materials concerned in this paper (methods 
for materials differing will be along parallel 
lines, and should be obvious in given cases), 
then the virgin material equation 


Cy= (AF) HSyHO 
becomes for pure tension (stress 7) 


ca-{ar(%)} 27h 


By making a series of twenty-four hours’ 
tensile creep tests under several loads 7, the 
characteristics of the virgin equation may be 

2 

determined, (7) being directly obtainable 
from the plot of log tensile stress v. log creep 
rate at the specific period chosen. If now a 
stage tensile creep test be made in which the 
value of T is .increased every twenty-four 
hours, then the characteristics of a suitable 
general loading equation may be obtained. 

If at twenty hours (for example, upon each 
change of stress) the ratio 


Experimental measured axial creep rate 





axial creep rate computed from virgin material 
equations 


be evaluated, we have K in the relation for 
the numerical value of f(J,), i.e. 


f(U)= AGC — K)F(J,) 


~ai-nr(%) 


for the tensile case. 
_ f(y) thus obtained can be plotted against 


integrated 
£o= V 2ea= Avi, (for pure tension) 


and the form of f(/,) in the general loading 
equation 


Cy=[AP(J,) —fUYIS oO 
may thus be established. 
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CONCLUSIONS 


For the materials and ‘temperatures 
examined in the current investigation the 
following conclusions may be drawn over the 
ranges of stress and time concerned.° 

(1) In general loading tests in which chang- 
ing complex stress systems of continually 
increasing stress level are applied to the test 
piece, the creep curve form for each stage of 
the test is to some scale very closely that of 
the composite creep curve of the virgin 
material. 

(2) The facts under (1) above indicate that 
any expression describing the creep rates 
arising under general loading conditions may 
be taken to have the time dependence of the 
virgin material. 

(3) In regard to the prediction of general 
loading behaviour by means of the so-called 
mechanical theories of creep, it appears that 
where such prediction is concerned with a 
considerable volume of data, the age harden- 
ing theory and the superposition theory will 
predict low values of total creep strain, and 
the strain hardening theory and the best 
choice of combined age and strain hardening 
theory will predict high values, the latter 
theory of all theories being in general nearest 
the truth. Unfortunately, it is not possible 
an initio to ascertain which is the best equation 
form for this theory. 

(4)’ Concerning error in the prediction of 
the values of isolated total creep strains by 
the mechanical theories, as contrasted with 
prediction of considerable data, no mech- 
anical theory appears to have a range of 
possible error of less than 100 per cent. 

(5)’ It appears that if the average of pre- 
dictions by the age and strain-hardening 
theories on the basis of considerable data be 
taken, this may be quite close to the true 
value for total creep strains. 

(6) None of the mechanical theories pre- 
dict the creep curve form for individual stages 
of general loading creep tests which is actually 
observed in experiment. 

(7) In general loading tests on the 0-2 per 
cent carbon steel at 450 deg. Cent., the creep 
rate is well represented by a modified Prager 
creep equation which has the form 


Cy={FI)—f UL) ISO 
where F(J,) and ¢(t) refer to virgin material 
and where 
f(,)=2-12 10-YV LP. 


J, is the integrated invariant creep strain 
and equals also 


2/v3 (integrated octahedral creep strain). 

(8) In the case of the magnesium alloy at 
20 deg. Cent., a similar equation well repre- 
sents the data. In this case, however, 
f()=2°3 x 10° V1). 

(9) In the case of RRS59 alloy at both 
150 deg. and 200 deg. Cent. creep rates in 
the general loading test are well represented 
by the equation 

Cy={F(J)—K Sin) 
where for 150 deg. Cent. 
K=5-6x107 
and for 200 deg. Cent. 
K=2-5x10-* 


that is to say, f(/,) has a stationary value for 
this material and does not increase with 
increasing V/, after the initial stages of 
general loading. 
(10) In the case of the magnesium alloy at 
50 deg. Cent., the creep rates are well repre- 
* This consideration is, of course, most important. 


* The data obtained for magnesium alloy at 50 Cent. 
are omitted from these considerations. ed ed , 
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sented by an equation similar to that which 
represents the RR59 alloy at 150 deg. and 
200 deg. Cent., but in this case K has the 
value 4-8 x 10-*, 

(11) For the materials concerned in these 
tests complex stress creep behaviour was 
quite closely isotropic, and anisotropy where 
occurring was of the relatively simple form, 
previously met with in simple loading 
complex stress creep tests on these and 
similar materials. Any effect of anisotropy 
on the function f(/,) was purely arithmetical 
in nature, of order not greater than 10 per 
cent, and in most cases considerably less 
than this. 


APPENDIX 


APPLICATION OF THE VARIOUS MECHANICAL 

THEORIES OF CREEP TO THE ESTIMATION OF 

CREEP STRAINS OCCURRING UNDER GENERAL 
LOADING CONDITIONS 


In what follows expressions for unit axial 
and shear creep strains (as measured in the 
actual complex stress creep tests) are derived 
upon the basis of assumption of various 
mechanical theories of creep. Estimates of 
creep strain based upon such expressions 
for the various materials, stresses, and tem- 
peratures of the tests, can then be directly 
compared with the measured axial and 
shear strains of the creep tests. 

Simple Loading Conditions of Complex 
Stress Creep.—As a result of much experi- 
mental work in the past few years, it has 
been well established that for simple loading 
conditions of complex stress creep, creep 
rates may be well represented by equations 
of the following type. 

Equations for the principal creep rates 
are given by 


Cy = 4A (Js) + Ag(J2)”I(, —92)— (63 —9,) (0) 

C.= 4A(J2)"+ Ag J2)”I(6,—93)—(6,—9,) (0) 

C= 4A (J 2)"+ Aa(J2)”](63—9,)— (6, —95) (1) 

(1) 

Where A), Ag, Py, P2, are Constants, 0}, og, og, 
are principal stresses, J, is the second stress 
invariant=}{ X(c, —o,)*} and ¢(f) is a function 
of time. For all the materials and tempera- 
tures concerned in the current paper, ¢(¢) was 
very closely a simple power function of time 
over the periods of time concerned in the 
simple loading creep tests. 

Corresponding equations for unit creep 
rates in directions other than principal 
directions are given by 

Cx=4{A(J,)"+ Ax(J2)")[(62—9,) —(6,—2)]}6(1) 

Cy=4[A(J2)""+ AJ)”, —2,)—(6,—2,) (1) 

Cz= {Ai J,)+ AL J,)"*I{(o,—92)—(6,—9,) (1) 
Cxy=2[A(J_)"+ Ag(J2)*Itxy}h(1) 
Cyz=2[A(J_)+- Ag J2)"*Ityx}6(0) 
Czx= 2[A (J_)” + A J_)”[tzx}6(1) 

et eek rer aarp oS 

Here Cx,Cy, Cz, Cxy, Cyz, Czx, are the unit 
normal and shear creep rates corresponding 
to applied normal stresses o,, o,, o,, and 
shear stresses txy, tyZ, tZXx. 

For the case made use of in the experi- 
mental work, i.e. an applied single tensile 7, 
and single shear stress S, the last group of 
equations become 
Axial creep rate 

Ca=Cx=4fA,(J2)"!+ Ag(J2)"U2T]6(0) 

Cy=4HA(J.)"+ AJ.) — THO) 

Cz= ${A\(Jq)"+ AJ.) — TH) 
Shear creep rate 

Co= Cxy=2A(S.)"*+ Ad Sg) SKA1) 
Cyz=0 
Cxz=0 
ss 
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Ca and Cc being the rates measured in the 
experimental work. 

For simple loading conditions in which 
anisotropy arises the principal creep rate 
equations (1) become 

C= $14,(J,)""+ AJ.) 

X [a,(6, —o,)—a,(9,—9,) (1) 
C,= HAJ.) + AJ.) 

X [x9(¢,—95) — %(6, —,) (7) 
C;= 4{A,(J,)”: + Ag(J_)*)] 

X [xg(6;—01)— %4(6,—9,)}9(¢) 


. 4 
where J, ngw= 
$2 {x:(6,—0,)*}. 


The equations for unit creep rates in direc- 
tions other than principal directions become 
Cx=3A,(J2)"+ A Jo)"4) 
x [a,(o,— Gy) — &3(o,—9,)}A(t) 
Cy=4Aj(J_)?+ Ag J_)?9] 
X [at9(¢, —9,)— %(6-—sy) (1) 
Cz=4{A(J.)"+ Ag J_)™] 
X [a(6,—9,)— (6, —,)}4(t) 
Cxy=2[A (J2)”+ Al J_)”[agtey (1) 
Cyz=2[A (2) + Ag(Ja)”*][a57,2}6(1) 
Czx=2[A (Sq) + Ag Je)”MxeTex]h(?) 


+ ©) 


where %, % %, 4, %;, and a, are anisotropy 
constants, 

For the case of a single applied tensile 
stress T, and shear stress S, equations (5) 
become 


Ca=Cx=4{A(J.)"+ Aa J.) T Ya, +23) 
Cy=$A(J_)+ Ag J2)""UTT— a6) 
Cz=$A(J2)" + Af J2)UTI— ao) 

Co= Cxy=2[A,(J2)*+ AJ)" UST ado) 
Cxy=0 
Czx=0 
- (6) 


Ca and Cc being again the rates measured 
in the experimental work. 

For the case of pure torsion, from geo- 
metrical considerations C,=Ce sin « cos « 
where « is the angle between principal axes 
and the axis of the specimen, « of course 
=45 deg. 

Accordingly, 


and since 
o,=—0,=S 
we have 
C,= HA (Jq)*+ Al J)” M2, + oS) 


=o =[A,(J)+ Ag J,)”Mo SH) 


or 


Accordingly, the equations for Ca and Cc 
in (6) become 


Ca=4Aj(Jq)? + Ag(J)9I[ x + x) TH(1) 
and Co=HAy(J,):+ Ag Jy) Peer, + 214)S400) 
Me 


In the tests concerned in the paper the 
materials either behave virtually isotropically, 
or exhibit some slight anisotropy of one 
particular variety. In this kind of anisotropy 
a,==a%=1, and accordingly the measured 
creep rates Ca, and Cc of the experimental 
work become as follows. 


With «,=o,=1 
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Ca=4{A,(J.)"+ Ag( Sq)?" 2T 
=A J)" + Al J yPAToO 
and Co=4#{A,(Jq)"+ Ag J)" 3S) 
= YA (J.)+ AJ.) SHO 
Cy= C= — HAS.) + Al Ja) TO. 
These creep rates are precisely the same as 
in the case of isotropy except that 


J4=4{(6,—0,)*+ tg*(, —03)* + (o,—<,)*} 
instead of the isotropic value 
Jx=${(6,—94)*+(6,—95)* + (¢,— 3;)*}. 


The alteration arising in Ca and Ce due 
to the above factor is usually relatively small. 
The type of anisotropy in question arises 
when a certain optimum degree of plastic 
creep strain in a specific direction has taken 
place in the material. For relatively small 
strains an initial state of isotropy is pre- 
served, 

General Loading. Conditions of Complex 
Stress Creep.—In what follows the simple 
loading complex stress creep equations are 
applied by use of various mechanical theories 
to the prediction of creep strains under 
general loading conditions, the assumption 
being made that the simple loading equation 
has validity over the time range concerned 
in the general loading tests. 

In view of the fact that the general form of 
the unit axial and shear creep rate equation 
for the cases of isotropic strain and aniso- 
tropic strain have already been outlined, 
and since the experimental work was expressly 
framed to avoid the incidence of anisotropy 
so far as possible, the following argument 
is expressed in terms of the isotropic forms 
only of the equations for Ca and Cc. 


Ca=HA(J3)"+ AJ2)")TO) 
and Cc= 2[A,(J_):+ Aol J)? S41) 
‘ . (8) 


The commonly known “ mechanical 
theories” of creep are the age hardening 
theory, the strain hardening theory, the 
combined strain and age hardening theory, 
and an extension or rather generalisation 
of the Volterra or Boltzmann superposition 
theory. The equations (8) as they stand are 
susceptible of multiple solutions, the three 
forms of which are consistent with the age 
hardening, strain hardening, and combined 
strain and age hardening theories. 

In the case of superposition theory the 
equations are used virtually as a vehicle to 
apply the principle of superposition. 

Age Hardening Theory.—The age hardening 
theory states in effect that the creep rate is 
a function only of the current stress system, 
and the time at temperature, however the 
current stress system has been reached. 


The equations 
Ca=4A(J2)"+ AJ)" TH) 


Com 2A, J)” + Axl Js)""ISH0) 
Riintien wee 


are obviously therefore directly in a form 
to express the age hardening theory for 
complex stress conditions. 

For general loading conditions suppose 
that the stress system after the initial loading 
at t=0, be changed at 4, ft, ts,--- tN. 
During the periods 0 to t, t to ty, t, to fy 
--- to tN, let the corresponding stress 
functions be J,, - - - Jzy, Ty --- Ty, Si--- Sy. 

Integrating the equations (8) between 
limits t=0 to t=1, we obtain 


£ay =HA (Ss) + Al, 2,7 I.” 


£0, = WA Sa,)*+ At So, PSI" 
3058 
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where ¢ is the integral of ¢(#). Again 
integrating the same equations from t=f, 
to t=1, we obtain 


ea — Ee, = HA (Sa,)+ Aa Jn,T Mts” — 15") 
&— & = ACJ, 2)” + ALJ, 25)" USoI 2" — ty") 

. (10) 
By similar integrations 
£a,—~€a,= HA S2,)! + Ag(Jo OUT Mts” — 12") 
© —&, = AAJ, 2,)"*+ Agl Jo)? ‘Sj Mty”"— 12") 

« 41%) 

&c., and ultimately 


cay ta = 8[ Any) + Aula) | 


x [7»] [tty | 
x [ S«] (ie | 
. (12) 
Now let 
t."= K,t," 


t,"= Ky * 


up to t= Kyty r 


Then the above equations may be rewritten 
fa —£a, = HAs.) + A So, Mey" Ke— 1) 
fey — Fey = AI )+ Asa, PLS Mt," UK. — 1) 
« GD 


€q,— %a, >= HA (Ja, v3 Af J,,)?] 
x (Ts]t,"UK,— 1K] 

&,— ©. = 2[A(J2,)” +A J2,)?) 
x (Ssllt,"Ky— 1K] 


- (12) 
&c., and ultimately 


Cay Fay, =8| Ai(Jay)*+ Anny | [Tw] 


<r] ead Le] 


fey Fey 1 =2[ Ara ”*+ Aang] [Sw] 


« [1] [5] °° FS] *] 
~ +) 
Obviously, therefore, the pairs of values 
., yw? Sys May be evaluated 
by simply adding” the” equations (9), (10), 
(11), &c., up to (12), up to the time concerned. 
Thus by addition of (9) and (10) 
fa, = Hy"{(A,(J2,)" + AJ, UT IK, — 1) 
+[A(I 2.) + Als, IT} 
&-. = 2ty"{[As(Ja,)"+ AS, USK s— 1] 
+[AyJo,)"+ As, PTS ,)} 
By addition of (9) (10) and (11) 


Eq, = Ht{[AJs,)9+ Ad Js, PUT Ks — 10K) 
+{A(I "+ At Ss, T IK — 1) 
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f= 2ty™{LA Ja, + Ag Jo, *US SAK, — 1K) 
+A (Ss, + Af Sz, USAR, — 1] 
+A)" + AS, PES} 


&c., and ultimately 
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test at the end of any s occurring at =— - ee ad 
time ty, and may be icpand with values x[% -Ti|[ 4 is =," ie 
determined by experiment. ose (12) 
If the course of the creep strain time Uy apr : % ; ee ae 
curve over the stage tw—i to tw be required, +{ ey Fat Ade, Jam} Fy reg (12) are the general — 
aco Renehhie zi ning equations. Integrating these 
it) equations between limits of time t=0, to 
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Generalised Superposition Theory.—With [f,. ete] {2 [ A,)?+ AdJr,)® | [s.]} [A | 
the same convention ns | the gore Rite S>t i FO rca 
of stresses at various periods of time, hd : 
 eageege a “poy A gsege =a {4 A I,,)+ AJ,” | }[ si] e. — &c., and ultimately between limits of time 
e total creep equal to the sum o apn abi, 
the elements of gp. due to the added +4 A(S2, Ja)" + Ald, — ~JaP) ‘ ae é 
elements of stress, which in the present ‘ m pee eral Oo 
terminology would correspond to the sum " [S-5i] PS [cay a = = {iL 
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Strain Hardening Theory.—This theory 
8 [ Ar, Js)" + AXS2,—Jo,)” ‘| postulates that the creep rate at a specific 


; s m| period is a function only of the current 1/m ~ > 
x [Se 5: [#94] stress system, and the creep strain at that oe = 24 [Ain + Aida,” | 
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Sadat [As,, Jum ALJ; by — the current stress system has been x [Sy 1 ee 
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A) *| [Sy oot [| Consider the integrated form of the 
: simple loading creep equations The values of the total creep strains at the 
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The above values correspond to the end 
of stages at time ¢,, and may be compound 


with values determined by experiment. 
To trace the course of the creep strain 
time curve over the stage t;- to t,, the 


functions 
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are evaluated for a series of values of x 
corresponding to values of ¢ between f;-; 
and ¢,, making use of the relations 
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Combined Strain and Age Hardening Theory. 
—Consider the integrated form of the simple 
loading creep equations 

&g=F1Ay(J_)?*+ Ag Jq)?9] Tt" 
€-== 2[A,( J) + Af J_)?s)St™ 

Raise both sides of the equations to the nth 
power 


= {(4)"[A\(J_)"+ Al J ertTP"} 
e."={(2)"[Ay( J.) + A(Je)*PUSP"}. 
Differentiate w.r.t. time 
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de, dt 
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which last equations become 


age and strain hardening equations for the 
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which gives the total strains at the various 
stages of time ¢,, &c. 
To trace the course of the creep strain 


+ Ag J,)”*SP'nmt™™ 1} 


epi tach th time curve over the stage ta ot, the 
“deg MAMA )>+AZgontrpe—!} functions 
dt at TB epepseT Seger ers ed 


Eq 
are evaluated for a series of values of 
x corresponding to values of ¢ between 


da, ™ m{ PLA )P-+ Ad rise i 
‘ at and ¢.. 


Com ten —* = 
dt PS cat 


[syn] 


-|> {AiJag + Atay)" 
el Fae Fal] 

a] (4 pot lay MY 
‘ ec! : 


[ssa ty] 


= {> {Aslday)”+ AlJay*} 
(Fre Fal] 


N-1 
“d [al a Fl 


y Visual Landing Aid 


. (7) 
Equations (17) are the general combined 


type of simple loading equation in question, 
and represent the creep rate at a specific 
period, as a function of the time, the creep 
strain, and the current stress system at that 
period independently of how the current 
stress system has been reached. Integrating 
equation (17) between limits of time t=0, 
t=f, we obtain 
€a,"= [3 Ai 2,)*+ Ago)? 1T Pa 
& "= [2A + Asti 
. (18) 
Integrating between limits t=¢,, and ‘=4, 
[ea,"—€a,"]=){As(J2,)” 
+AfSs,) ITP —0,""") 
Lec." —€e,"]=[2P{As(Js,)” 
+Ag(Jo,)?2}"1S2FUt"— 01") 
- (19) 


and ultimately between limits ¢, and t,— 
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a course in the vertical plane, in much the same 

. (20) 
Obviously pairs of values €.,", €.", - - - Ean", 
e.w", may be evaluated by adding the equa- 
tions (18), (19), ---(21) up to the time 
concerned following the procedure used in 
the case of the age hardening and strain 


hardening theories. 
Thus in general we have 
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Experiments with a Vortex Furnace 


By WING-COMMANDER T. R. CAVE-BROWNE-CAVE, C.B.E., F.R.Ae.S., 
M.I.Mech.E. 


This article describes work done in 1954-55 for the development of a vortex furnace 
in which comparatively large particles of fuel were stuck to the molten surface of a 
bowl of slag and burnt with air passing over them at high relative air speed. The 
primary object of the development was to use coal of high ash content in such a way 
that the ash did not seriously interfere with combustion. The ash content of the fuel 
remained as molten slag, building up on the surface of the bowl until it drained away 
through a central hole. It was carbon-free slag, which is a valuable product. Air 

through a gallery with high circumferential speed formed a free vortex 
sweeping over the fuel held stationary on the intensely hot surface of the bowl. The 
great relative speed made possible rates of heat release far in excess of normal 
practice. This may be the more important achievement for wider application. The 
work was done by John Thompson Water Tube Boilers, Ltd., in a furnace devised by 
the author. It was initially encouraged by the Ministry of Fuel and Power and by 

the National Coal Board. 


N order to achieve a very high rate of heat 

release from solid fuel, it is desirable that 
the air with which it is to burn should have 
great velocity relative to the solid fuel. 
This is necessary in order to maintain a 
rapid supply of oxygen and also to sweep 
away the products of combustion which 
would otherwise separate the fuel from the 
oxygen essential for its combustion. In a 
pulverised fuel furnace the particles of fuel 
are too small to maintain any considerable 
speed relative to the air which surrounds 
them. As each particle burns it quickly 
becomes enveloped in a cloud of the pro- 
ducts of its own combustion and is screened 
from the oxygen it needs. In a conventional 
p.f. furnace the small particles of fuel burn 
to still smaller particles of ash which are 
very difficult to remove from the boiler or 
from the gases liberated to the atmosphere. 
Even when caught, they are costly to dispose 


of. 


VorTEX FURNACE 


The vortex furnace here described is 
shown in half-section on the left of the 
illustration. It has a cylindrical wall and a 
conical floor which when covered with slag 
merge into a bowl, with a central downward 
slag outlet with a water seal. The products 
of combustion pass upwards through a 
central throat and would pass into the boiler. 
Coal which passed fin mesh was fed into an 
air trunk from a blower and passed into the 
furnace by the circumferential fuel gallery 
which tapered in depth 12in to zero and had a 
circumferential slot of uniform 1+in width. 
The amount of primary air was only sufficient 
to carry the fuel. Secondary air (with no 
preheating) was introduced by a larger con- 
centric taper duct further from the wall of 
the furnace. This arrangement had the effect 
of driving the particles of fuel on to the wall 
of the furnace, where they rolled round and 
down, driven by the circumferential velocity 
of the air, till they reached a zone covered 
with slag hot enough to cause them to stick 
to it. 

The great relative velocity of the air 
tearing over the stationary fuel made it burn 
rapidly. The ash content of the fuel remained 
sticking to the bowl, where it formed the 
hot adhesive to ignite and hold succeeding 
particles of fuel. As the slag thickness on 
bowl increased, the escape of heat 
it decreased and the surface tem- 

became such that the surface slag 
flow down to a central slag outlet. 
in the form of fused slag, which is 
It was not “dust and ashes,” 
1 of which is costly. The air 


Hn 


entering the furnace had a circumferential 


speed in the air gallery of some 175ft per 
second. In the absence of combustion, it 
would form a free vortex (vy x r=constant), 
of which the characteristic is that the speeds 
of rotation near the axis become extremely 
high and the relative speed of adjacent layers 
is also great. The influence of combustion 
on this theoretical regime would be difficult 
to determine, but at high temperature the 
viscosity of the gas is so great that the 
relative speed between adjacent layers will 
be greatly reduced and the system will differ 
from that of a free vortex tending more 
towards the forced vortex (v/r=constant) in 
which there is little relative speed between 
adjacent layers. It seems clear, however, 
that in the vortex which is formed there will 
be extreme turbulence, mixing the air with 
the burning gas and helping combustion to 
be completed in a comparatively small space. 
The furnace was lit up by a torch of oily 
waste introduced below the fuel duct. 


OPERATION IN PRACTICE 


In this first arrangement, although the fine 
dust and the volatiles ignited easily, most of 
the larger particles actually fell through the 
hot zone which they formed and remained 
almost unburnt on the floor of the furnace. 
The furnace was far too deep. The defect 
was not at first realised because a large 
chimney mounted over the outlet prevented a 
clear view down into the furnace when work- 
ing: it also made it extremely difficult to 
get into the furnace for careful examination 
when cold. There was a wide gap round 
the mouth of the furnace and, therefore, 
the chimney did not make any important 
contribution to the flow through the furnace. 
Its removal did not alter the conditions in 
the furnace, but made it much easier for 
observers to see what was happening. When 
the furnace was run without the chimney, 
the whole action was clearly seen. The 
furnace was then filled up to within about 
2ft of its crown, with the same fuel as used 
for the tests. This raised the floor from A 
to B, Fig. 1. It then lit up easily and warmed 
up quickly, but particles of fuel were blown 
off the bottom surface before an adhesive 
slag bed was formed. Some glass was 
thrown into the furnace to start slagging. 
The slag bed then built up satisfactorily and 
the process worked exactly as desired without 
the addition of more glass. 

The coal used for the tests acquired, 
during a long period of winter weather, a 
large and variable quantity of moisture. 
This resulted first in erratic action of the fuel 
feeders and, even when this had been cor- 
rected, the very fine dust caked at various 
points in the long duct which led to the fuel 
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gallery of the furnace. This prevented long 
runs under steady conditions. 

When the date by which the work had to 
be stopped was near at hand, it was decided 
to run the furnace at its greatest capacity for 
a final period in order that the final examina- 
tion of the furnace when stripped should 
show whether the desired regime had been 
established. At the end of the trials, the 
rate of fuel supply was accurately checked. 
A section of the duct under the feeder was 
removed and the rate of delivery was 
accurately measured, with the feeder con- 
tinuing to run at the same speed and setting 
as during the last trial. With this arrange- 
ment, coal having an ash content of 26 per 
cent and a calorific value of 10,000 B.Th.U.s 
per pound was burnt for a short period at 
the rate of 2:25 tons per hour in the furnace, 
having a combustion volume of 25 cubic feet. 
The combustion was smokeless, but con- 
siderable visible flame at the outlet showed 
that combustion was not fully completed 
inside the furnace. The calculated rate of 
heat release must be somewhat reduced on 
that account, but without that deduction 
the rate is 2,400,000 B.Th.U.s per cubic 
foot per hour, which is much greater than 
that achieved even in large oil-fired boilers. 

A very bright pool of slag formed in the 
bottom of the furnace. A film of molten 
slag formed on the surface of the gas outlet 
throat and drops were blown off its upper 
lip. While the furnace was running, so 
far as could be seen through the throat 
and through a hole which was made in the 
refractory of the roof when the furnace was 
shut down, the cylindrical wall of the furnace 
was much cooler than the bottom, which was 
covered with a pool of intensely bright 
molten slag. 

Examination of the furnace when cold 
showed that the dimensions of the combus- 
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tion space were as shown in Fig. 1. The 
cylindrical wall was covered with a glaze 
about jin thick over the refractory lining. 
The floor was covered with a pool of slag 
2: Sin to 3in thick, to the top surface of which 
particles of partly burnt coal were stuck 
exactly as intended. Analysis ofthe slag 
at mean thickness of this layer showed carbon 
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content nil, and the drops blown from the 
lip of the throat had 0-006 per cent. The 
edges of the fuel and the air galleries were 
undamaged. The lower corner of the throat 
was burnt, although the throat was water 
cooled. This is not surprising because if the 
exit temperature of the gas was 1800 deg. 
Cent. as it appeared, and if the 2-25 tons of 
fuel per hour was burning with 9 lb of air 
per pound of coal, the gas speed through 
the throat must have been some 900ft per 
second axially, with rapid rotation. 

The final trial, although of only short 
duration, was very promising because it 
showed the definite formation of a pool of 
Slag which could have been drained away 
through a water seal. The rate of heat 
release was extremely high, presumably 
because the particles of fuel were stuck to the 
slag bed and burnt in air passing over them 
at very high speed. 

SUGGESTED FURTHER DEVELOPMENT 


From this point it now seems reasonable 
to design a furnace (Fig. 2), with much the 
same form of fuel and air galleries, but of 
larger diameter in order to give a wider 
throat and greater volume. The height of 
the cylindrical wall should be about the 
same as on the final test, because it is on the 
floor of the furnace, not on the vertical walls, 
that the combustion of the non-volatiles 
takes place and the slag bed is formed. The 
fuel should be fixed on to this slag bed as 
promptly as possible, in order to avoid dust 
being caught up by turbulence in the air 
stream. 

Fig. 2 shows such a furnace in comparison 
with Fig. 1, which shows the furnace of the 
final test. The volume has been increased 
from 25 cubic feet to 41 cubic feet, and the 
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throat area from 1:25 square feet to 5-8 
square feet. If the maximum output of 
furnace “A” is taken as 2 tons per hour, 
the new furnace “B” should work con- 
tinuously at, say, 3 tons per hour. The gas 
speed in the throat would be reduced from 
900ft per second to 290ft per second. The 
rotational speed in the air gallery would be 
increased from 195ft to 260ft per second. 
The shape of the air duct has been altered and 
its bottom formed as a steel plate, finned on 
the upper side so as to give more heat to the 
combustion air and make up for the absence 
of an air preheater. 


CONCLUSION 


The furnace in its altered form (Fig. 1) 
acted exactly as intended and as theory 
explains. Its essential feature is that the fuel 
is held stationary on an incandescent bed, 
while the air passes over it at very high 
relative speed. This resulted in the following 
advantages :— 

(1) It attained a remarkably high rate of 
heat release. 

(2) The ash content of the coal appeared 
almost wholly as fused slag, deposited on the 
floor of the furnace where it does not interfere 
with combustion and whence it can no doubt 
be drained through a water seal. The slag 
was carbon-free and valuable. There was 
little, if any, fly ash or “‘ dust and ashes,” the 
disposal of which is costly. 

(3) A combustion chamber of this design 
seems likely to provide a means of burning 
coal which would otherwise be useless on 
account of high ash content. 

The combustion of fuel stuck to a surface 
and swept by a vortex with great relative air 
speed may have wide application in various 
connections. 


Ferry—M.V. 


“ Compiegne” 


By G. W. TRIPP, O.B.E., F.C.G.L, M.LC.E. 


TTENTION has recently been drawn 
to the phenomenal increase in the 
number of cars carried between this country 
and Belgium, via Dover and Ostend, 
necessitating the building of the car ferry 
M.V. “ Artevelde,”” already described in 
this journal.* A similar state of affairs took 
place regarding the carriage of cars from 
this country to France, for whereas in 1938, 
50,000 cars were accounted for, the number 
for 1955 was 198,000, and by 1957 it had risen 
to 231,000, a number which is likely to be 
considerably exceeded in the current year. 
The history of the car ferry service of our 
railways on their short sea passages begins 
in the year 1931, when the Southern Railway 
brought into service a vessel built for the 
special purpose of competing with a private 
company which had initiated a service 
between Dover and Calais. “ Autocarrier ” 
(Fig. 1) was really but an ordinary cargo 
steamer, incorporating no special features, 
while shore facilities were crude and cars 
had to be handled by crane. About thirty-five 
cars could be carried. The leading dimensions 
of “Autocarrier”’ were: length, 220-3ft ; 
breadth, 35-6ft ; depth, 14-1ft ; tonnage, 822 
gross. She was driven by two sets of triple- 
expansion engines, with cylinders having dia- 
meters of 15in, 25in and two of 29in, with a 
stroke of 21in. : 
The next step forward occurred when, in 
1946-47, the relatively large passenger steamer 
* Tue ENomase, July 18, 1958, page 98. 





“Dinard’’ was converted by Palmer’s 
Hebburn Company, Ltd., into a car ferry. 
She had been delivered by her builders, 
William Denny and Brothers, Ltd., in 1924 
to the Southern Railway for their passenger 
service between Southampton and St. Malo. 
Her principal dimensions were: length, 
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316ft; breadth, 41-1ft; depth, 13-9ft ; 
tonnage, 2294 gross. She was driven by 
four single-reduction geared turbines. As 
reconstructed, she could accommodate from 
seventy to eighty cars, and 300 passengers. 

Admittedly, “‘ Dinard” was a definite 
advance on “ Autocarrier,” but it soon 
became obvious that further tonnage was 
necessary, and in the light of experience 
gained a turbine steamer was designed and 
built, on and off which cars could readily 
be driven directly by means of suitable 
ramps at bothends. ‘* Lord Warden” entered 
the service in 1952, and although she has been 
fully described in these pages,t it might be 
well to repeat for comparison purposes her 
chief dimensions, these being: length, 
overall, 361-Sft, between iculars, 
338ft ; breadth moulded, 59ft, at waterline, 
Sift ; depth to main deck, Sift; tonnage, 
3333 gross ; speed, 20 knots ; cars carried, 
120 ; passengers, 1000. 

During the period just reviewed the train 
ferry had been evolved and put into operation 
by three turbine steamers built for the 
Southern Railway, and as all services between 
England and France were sponsored by both 
British and French railways, one vessel, 
“* Twickenham Ferry,” flew the French flag. 
When a new vessel was required, French 
Railways (S.N.C.F.) brought into service the 
M.V. * Saint Germain.” A similar position 
has now been reached regarding the car 
ferries, and French Railways rightly felt that 
it was now their turn to contribute a vessel, 
with a result that an order was placed with 
the Société des Chantier Réunis “ Loire- 
Normandie ” to build the first vessel of the 
type to be constructed in France. ‘* Com- 
piegne”’ (Fig. 2) was built in their Grand- 
Quevilly shipyard at Rouen, under the 
supervision of the Bureau Veritas. 

The new vessel embodies a numbei of 
interesting features and can accommodate 
164 cars on the Dover—Calais route, and will 
also be able to operate in the winter months 
between Dover and Boulogne. Her principal 
dimensions are as follows: length, overall, 
377ft, between perpendiculars, 358ft ; 
maximum overall width (with fenders), 
60ft 4in; depth, to promenade deck, 
34ft Sin; mean draught, 13ft lin; dead- 
weight, 641 tons ; tonnage, 3400 gross. On 
her trials she attained a speed of over 21 





+ THe Enoinesr, June 27, 1952, page 854. 
>? Tue ENorveer, September 14, 1951, page 331. 





Fig. 1—S.S. *‘ Autocarrier ” entering Dover harbour 
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knots, and 20 knots is reckoned to be her 
service speed. 

“ Compiegne” is the first vessel in the 
narrow seas to have three car decks; all cars 
are driven on to the main deck aft, and 
access to the upper decks, which are located 
forward, is by means of interior ramps. Each 
of the upper decks has a height of 7ft 44in, 
while that of the lower deck is 12ft 6in high, 
thereby enabling it to accommodate the 
largest motor coaches. Special attention has 
been given to the ventilation of the car decks, 
the exhaust gases being drawn off by air 
suction pumps and fresh air blown in. 

The embarkation door was designed and 
constructed by the Société MacGregor- 
Comarain and is composed of two jointed 
panels, folding upwards to a_ horizontal 
position. A hydraulic jack in the interior 
of the panels controls the opening and shut- 
ting. Hydraulic power controls the locking 
of the doors in both open and closed posi- 
tions. The hydraulic circuit has been so 
designed that the unbolting from one posi- 
tion, the opening or closing, and the bolting 
of the door in the other position, can be 
effected in succession from a single control 
point. Oil is supplied under pressure by an 
electro-hydraulic unit situated near the door; 
the output of the engine is 10 h.p., while the 
constant discharge rate of the pump is 14 
litres per minute. ; 

In a vessel of this type it is essential that 
every step should be taken to ensure the most 
complete safety precautions against fire, and 
French Railways claim that theirs are the 
most complete to be installed so far on a 
passenger vessel and the first to comply 
with the Convention of London’s No. | 
specification for precautions against fire. 
Among the many precautions taken it may 
be mentioned that on the car decks metal 
fire-proof curtains can shut off three sections 
one from the other, while rows of powerful 
water sprinklers afford additional fire barriers 
and numerous foam hydrants can be oper- 
ated instantaneously. In the passenger accom- 
modation the floors, ceilings and walls are 
all made of fireproof materials 

Provision has been made for carrying 
1000 passengers, of one class only, and the 
accommodation is excellent. On the prom- 
enade deck is found a spacious lounge with 
bar, two wide promenades, and a comfortable 
and spacious dining saloon which can seat 
132 ; on the boat deck is another lounge 
with large windows which afford a good view 
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Fig. 2—French car ferry ‘‘ Compiegne”’ for the Calais-Dover service 


over the bows of the vessel, and there is also 
a snack bar. A sun deck is also available 
for use on daylight passages if and when the 
weather permits. It might be mentioned 
that extensive use has been made of 
materials such as Formica, aluminium, &c., 
all designed to give an impression of light 
and space ; at the same time the decoration 
generally is simple, and in line with modern 
taste. The lifeboats are made of a special 
British fireproof plastic, which is also shock- 
absorbing to a considerable degree. 

As regards the propulsion of the vessel a 
number of very interesting features are 
noticed. She is driven by two V-16-cylinder 
supercharged diesel engines, which have been 
built by the Société Générale de Construc- 
tions Mécaniques at La Courneuve, under 
licence from the Société des Etudes de 
Moteurs Thermiques. Each engine is rated 
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at 4500 h.p. at 345 r.p.m., and drives direct 
on to the propeller shaft, the propellers being 
of the “ Kamewa”’ reversible type ; they 
can be controlled direct from the bridge as 
regards pitch, while the speed of the vessel 
can be varied by the captain without refer- 
ence to the engine-room staff. Electric power 
is provided by three Gramme 280kVA alter- 
nators, delivering 50 cycle three-phase cur- 
rent at 380V, these alternators being driven 
by engines built by the Société Générale de 
Constructions Mécaniques. It is claimed 
that the system of current distribution applied 
provides complete protection against un- 
toward incidents. 

Like most cross-Channel vessels ‘‘ Com- 
piegne ” is equipped with both stern and bow 
rudders, and has a separate gear aft for 
steering when proceeding astern in port. In 
addition a novel feature has been incorpor- 
ated in that transverse manceuvring tunnels 
have been fitted near the bows under the 
waterline with the necessary propellers which 
render it possible to exert a transverse thrust 
to port or starboard, thereby greatly facili- 
tating the handling of the vessel when casting 
off or coming alongside, and avoiding 
the necessity of enlisting the services of a 
tug. 

““Compiegne”’ is provided with all the 
modern aids to navigation, and would appear 
to be eminently suited to her work; as 
seen by the particulars given she is rather 
larger than “‘ Lord Warden,” her only draw- 
back being the vibration which seems insep- 
arable from the diesel vessel as compared with 
the smooth running of the modern turbine 
steamer. 

Some time back the Eastern Region of 
British Railways as an experiment put on a 
train specially to carry cars, their drivers and 
passengers from King’s Cross to Perth, thus 
giving a “flying’’ start to a holiday in 
Scotland. The idea soon found favour, and 
now French Railways are adopting the same 
idea and running a “car sleeper express ” 
from Boulogne to Lyons, cars and passengers 
being conveyed on the same train. 


Railbuses on British Railways 


Particulars have been issued of two different makes of the railbuses being built for 
British Railways and now going into service. General notes on these vehicles 
are given below with details of some of their more interesting points in design. 


IESEL railbuses ordered by British 

Railways are now being placed in service, 
and particulars have been received of the 
first vehicle delivered by Park Royal Vehicles, 
Ltd., and two of those built jointly by Bristol 
Commercial Vehicles and Eastern Coach 
Works, Ltd. The railbuses being supplied 
by Park Royal Vehicles, Ltd., one of which 
is illustrated opposite, are for services between 
Bedford and Northampton, in one direction, 
and Hitchin, in the other. They have a 
43ft 4in long body, which provides seats for 
fifty passengers and sufficient standing room 
for another fifty. 

Each of the Park Royal vehicles is fitted 
with a B.U.T. 150 b.h.p., six-cylinder, under- 
floor-mounted horizontal oil engine. The 
transmission equipment, supplied by Self- 
Changing Gears, Ltd., is similar to that used 
in B.R. multiple-unit stock and comprises 
20in fluid coupling, freewheel unit, four-speed 
direct air-operated epicyclic gearbox, and an 
axle-mounted reversing final drive geared 
for a maximum speed of 60 m.p.h. Driver’s 
controls are provided at each end of the car. 
Each vehicle is built as two substantially 
separate parts—the power underframe and 





the body—and the suspension has been 
designed under a B.U.T. licence. 

With the form of springing used special 
double-row spherical .roller bearing axle- 
boxes do not embody horn guides, but are 
located entirely by the side bearing spring. 
The box has safety guide lugs working in 
conjunction with guide plates on the under- 
frame in the event of spring failure. The 
side bearing springs are longer and have a 
lower rate than is ordinarily used on railway 
stock, and they have a solid buckle shrunk 
on and secured by wedges over the spring 
leaf centre locating dimples. The buckle is 
clamped below the axlebox by a separate 
cap secured by four high-tensile studs and 
nuts, and is located in box and cap by pegs. 
The spring is anchored by an eccentric pin 
at one end, the other end bearing against a 
case-hardened guide and wearing plate to 
allow spring movement on deflection. This 
layout provides positive location of the axle 
and box while allowing a soft ride to be 
obtained by the elimination of all but inter- 
leaf friction within the spring assembly. 

The body framing is based on a welded 
steel channel section body underframe which, 
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150 b.h.p. railbus by Park Royal Vehicles, Ltd. 


combined with a stressed body sides and roof 
structure, results in a self-supporting box 
structure of the necessary rigidity. On this 
structure are mounted four triangulated 
suspension brackets, positioned to clear the 
four outer corners of the main power under- 
frame, and having their thrust faces set at 
45 deg. to the underframe top face. Located 
on these faces by two dowels are the top 
reaction and location plates of the main 
suspension coil springs, the bottom ends of 
which are located in similar plates carried 
on threaded eye bolts, passing through the 
spring and body bracket and located in 
trunnion blocks mounted to the power frame. 
The vertical body movement or loading is 
transferred to angular compression of the 
springs and as the load increases the spring 
angle more nearly approaches the vertical, 
thus varying the spring rate to suit increasing 
load. Free vertical oscillation is damped by 
four telescopic hydraulic shock absorbers 
mounted between body and power frame, 
and lateral and longitudinal movement is 
prevented by four ‘“ Ferobestos ’’-faced 
brackets on the power frame registering inside 
corresponding box members in the body, 
clearance being left in the static position. 
These body stops come into use on braking 
or acceleration and on sudden changes of 
direction such as points, crossovers, &c., and 
also enable the vehicle to be towed in the 
event of breakdown. 

The railbuses built by Bristol Commercial 





Interior of railbus built jointly by Bristol Commercial Vehicles, Ltd., and 
Eastern Coach Works, Ltd. 


Vehicles, Ltd., and Eastern Coach Works, 
Ltd., have an unladen weight of 134 tons, 
and their general construction is based on an 
integral design with an all-steel underframing 
and an aluminium body. These vehicles 
have an underfloor Gardner 112 b.h.p. oil 
engine designed to provide a maximum speed 
of 50 to 55 m.p.h. The transmission equip- 
ment, also supplied by Self-Changing Gears, 
Ltd., includes an 18in fluid flywheel, and a 
five-speed gearbox arranged for automatic 
gear selection and engagement. 

The vehicles have a single driving axle 
which carries the double-reduction final drive 
unit. The axle is generally similar to that 
of a heavy lorry, except that it has no 
differential. There are two spiral bevels for 
forward and reverse, which are engaged by 
dogs operating from air cylinders, and inter- 
locking prevents movement of the vehicle 
until the dogs are correctly engaged. A 
manually operated neutral position is pro- 
vided to allow the vehicle to be towed should 
it be necessary. The wheels fitted to the 
vehicle are of the Svenska Aktibolaget 
Bromsregulator (Sweden) resilient type. In 
these wheels the rims are flexibly mounted 
relative to the centres by a system of rubber 
“bobbins,” which serve to reduce wheel 
shock and noise when travelling. 

The suspension of these railbuses is effected 
by ‘* Metalastik ” rubber units in two stages. 
Each axle is attached to a subframe through 
two pairs of “* Chevron ”’ rubber sandwiches, 
while the main struct- 
ure is supported from 
the subframes by eight 
rubber spring units, 
four at each subframe. 
In side elevation the 
axes of the spring 
units make an angle of 
15 deg. with the hori- 
zontal and load is taken 
by the rubber in com- 
pression and _ shear. 
Damping is by separate 
vertical and horizonial 
telescopic hydraulic 
gear, and brake torque 
reaction links are fitted 
at both axles. 

The vehicles are 
fitted with a new brak- 
ing system developed 
by the Dunlop Com- 
pany and known as 
the “monitor brake 
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system,” with disc brakes. The photograph 
we reproduce of a demonstration model 
Clearly shows the operating principle of this 
new system. In it a beam carrying a 
monitor shce is pivoted on two vertical 
links which, in turn, pivot about their 
mounting _ brackets. n aif operating 
cylinder is fitted in one vertical link: when 
it brings the monitor shoe into contact 
with the wheel rim, it causes the vertical 
links and beam to swing in the direction 
of wheel rotation. 

An arm extending from the second vertical 
link energises a hydraulic double-acting 





Model showing layout of the Dunlop monitor braking 
system 


master cylinder. This master cylinder sup- 
plies fluid under pressure to a caliper operat- 
ing cylinder which forces the friction pads 
into contact with the disc. 

Air supply to the brake operating cylinder 
is controlled manually by a lever on the 
driver’s desk. Each brake is independent, 
although all brakes are applied together. 
Hydraulic fluid is supplied from two tanks, 
each tank having separate compartments for 
each brake. 

Oil level in each tank is shown by a sight 
tube. The vents for air cylinder and caliper 
cylinder are piped through transparent plastic 
hoses to points above possible flood water 
level, and the vent pipe extremities are fitted 
with filters. If necessary, the brakes can be 
mechanically operated by means of a hand 
brake lever in each driver’s cab. 

Pad clearances with brakes off are auto- 
matically maintained at a constant amount 
and no adjustment is necessary. The pads 
are changed when fully worn by removal of a 
split pin and nut, allowing the carrier plate 
to be withdrawn. The caliper arms are then 
opened by the tool provided and the new pads 
secured in position. 





MINING TRANSFORMERS.—-The Metropolitan- 
Vickers Electrical Company, Ltd., has introduced a 
range of nitrogen-filled sealed pattern mining trans- 
formers with Class H insulation, for use under- 
ground in coal mines. The units are specially 
designed for convenience of installation wunder- 


phase-to-phase excitation of the injection coil. 
transformers are three-phase and have a standard 
voltage ratio of 3,300/565V at no-load, with high 
voltage tappings for —5 per cent and —10 per cent 
brought to links in a flameproof oil-filled chamber 
on the tank end. 
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LETTERS AND LITERATURE 


Letters to the Editor 


the of our 
(Oe & an belt enn ees opinions 


“THE SPIRIT OF ENGINEERING” 


Sir,—My old friend and colleague Charles 
Osborne misquotes me in his letter in THE 
ENGINEER of August 8. I defined technology 
as the philosophy of craftsmanship. “ The 
spirit of engineering” is a much deeper 
matter, and has so many aspects that I should 
not like to try to define it. 

HuGH CLAUSEN 


London, N.W.2, 
August 13, 1958. 


ABSTHETICS AND 
ENGINEERING DESIGN 


Sir,—Three factors prompt me to write 
this letter. First, Hugh Clausen in his 
lecture to the Institution of Engineering 
Designers, published in your issue June 20, 
1958, highlights a possible serious weakness 
in the design structure of our engineering 
industry, which if left untreated would be 
beyond repair by Governments or financial 
bodies. Also Clausen’s brilliant analysis 
of the depreciation of design values creeping 
into the industry leaves no shadow of doubt 
that the blind spot exists at the highest intel- 
lectual level and that there is a need to study, 
find or resurrect an esthetic of engineering. 
There must be one for the simple reason that 
the engineer is a man who makes and thereby 
creates an object to perform a function. He, 
therefore, cannot escape from the influence 
of the esthetic ethos of the period in which 
he lives. Waterloo bridge and Charing Cross 
railway bridge over the Thames are adequate 
examples of esthetic influence separate from 
the technological development. 

Secondly, Charles Osborne in his letter, 
“The Spirit of Engineering,” published in 
your August 8, 1958 issue carries the case 
for esthetics and engineering a stage further 
and I must say he handles the arts with con- 
fidence and convincing skill. Osborne estab- 
lishes a basic factor applicable to all forms of 
creation, that is the form order of present- 
day advanced thinking is four dimensional. 
The three-dimensional order of form became 
inadequate and philosophically untrue 
between 1925 and 1930. This change 
affecting man and his environment has taken 
place and the major problem confronting 
advanced thinking is one of communication. 
There is no easy answer to this difficult 
problem. 

Thirdly, the quality of imagination is an 
essential part of any esthetic principle 
guiding original thinking of the period. 
I received a notable shock with this element 
during my recent visit to the Russian Pavilion 
at the Brussels International Exhibition. In 
this pavilion there are two medium-sized 
scale models, one of an automatic tunnel 
boring and walling machine and a railway 
crane for building sumultaneously three 
parallel prefabricated viaducts. The viaduct 


building principle is a startling revival of the 
column and lintel method which ultimately 
led to the Parthenon. The later addition of 
the arch and vault made the Roman Empire 
possible. It is reasonable to assume that 
these two creations are in production and 
thereby indicating the Russian ability to give 
rein to an imagination comparable to that of 
the boy up to the age of about twelve years and 
to state in no uncertain terms the speed and 
scale with which this country is developing its 
means of communication. Imagination of 
this quality is hardly likely to see daylight in 
this country while finance and sales dominate 
the decisions on the boards of directors. It 
is, however, just conceivable that the Govern- 
ment might help, providing the ideas were 
sold to them on any basis other than the 
quality of imagination. 

I am not an engineer, but an art critic 
observing strictly from outside. My interest 
in this subject, however, arises from a four- 
year association with engineers of various 
categories which has given me an opportunity 
to observe their ways and methods of think- 
ing. The engineer creates metal structures to 
produce, harness or aid power. His creations 
fall between the two major arts of sculpture 
and architecture and he has little or no 
understanding of either. Sculpture is the art 


of space displacement and architecture is the - 


art of space enclosure. The engineer can 
only be said to be successful in these terms 
when the environment is so dominant that 
the form order is inherent within the element, 
hence above and below the ocean, airborne, 
or down under the earth’s crust. In these 
environments and théir machines are the 
richest source of the unwritten research for 
laws of engineering esthetics. Above ground 
he naturally feels fancy free and familiar with 
his own environment. His imagination is, 
however, dissipated and his form is usually 
of a very crude elementary order. This 
weakness does not surprise me, because | 
find through conversation with the engineer 
that his knowledge of the third dimension is 
not developed beyond the rudimentary intel- 
lectual euclidean perception, which is con- 
sistent with his drawing-board training and 
its particular state of mind. He misses out 
on the third. The command of the third 
dimension out of which arises architecture 
and sculpture as such, is much more apparent 
in the work of the advanced civil engineer. 

There is, therefore, a case for research, a 
need to overcome the problems of communi- 
cation between science, engineering and the 
arts, and a gap to be filled by our universities 
in the training of future engineers. It is also 
reasonable to assume that this has been done 
in Russia, regardless of the fact that their 
arts are arrested at the eighteenth and 
nineteenth centuries as a political issue. This 
state, however, does not prevent them from 
studying the Western development of the 
Arts. 


ALBERT GARRETT 


London, W.1. 
August 11, 1958. 


Book Reviews 
Network Synthesis. Vol. I. By Davin F. 
Tutte, Jnr. Chapman and Hall, Ltd., 


Essex Street, London, W.C.2. Price 
188s. 

Tuis is the first volume of a two-volume work 
on the principles of network synthesis and it 
deals exclusively with the synthesis of two- 
terminal networks. Volume II will be 
devoted to four-terminal networks. The syn- 
thesis is for prescribed characteristics, when 
operating in a steady a.¢. state and the time- 
domain synthesis is not considered. The 
book opens with two short chapters in which 
network analysis is briefly reviewed. This is 
followed in Chapter 3 by a lucid introduction 
to the theory of a complex variable, and in 
particular those aspects are thoroughly dis- 
cussed which find application in the subse- 
quent treatment. The inclusion of this 
chapter is valuable for it makes reference to 
other books unnecessary. 

Chapter 4 is devoted to the important 
concept of “* positive reality ’ of the network 
functions and various tests for this property 
are given in Chapter 5. The realisation of 
networks with two kinds of elements is then 
treated. The conventional synthesis of L-C 
networks leading to the equivalent Foster 
and Cauer representation is given in Chapter 6 
and the four canonical representations of the 
R-L and R-C networks in Chapter 7. Chapter 
8 is concerned with the relationship which 
exists between the real and imaginary parts of 
the driving point functions and the concepts 
of minimum reactance and minimum resist- 
ance and their duals are established. It is 
shown how the driving point function can 
be computed from a knowledge of one part 
only, and in this connection the methods of 
Brune-Gewertz and of Bode are discussed. 
The synthesis of R-L-C networks is taken up 
in Chapter 9 along the classical lines sug- 
gested by Brune and the extension due to 
Darlington is given, whilst the realisation of 
this type of network without the use of 
mutual inductances, as was found simul- 
taneously by Bott and Duffin and by Darling- 
ton is discussed in Chapter 10. 

This concludes the realisation part of the 
synthesis of two-terminal networks and the 


‘next chapter contains a few specific applica- 


tions of two-terminal networks. This is fol- 
lowed in Chapter 12 by a discussion of the 
effects of parasitic dissipation, inductance 
and capacitance of practical network ele- 
ments and their effect on network realisation. 
Having dealt in considerable detail with the 
properties and the realisation of two-terminal 
networks, the important topic of approxi- 
mation is taken, up in Chapter 13. After 
describing the method of trial and error, the 
least-mean-square error of approximation is 
discussed, and this is followed by a detailed 
treatment of the Taylor approximation lead- 
ing to the mathematically elegant technique 
due to Padé. The use of Padé’s table, which 
forms a convenient summary of the Taylor 
approximation, is illustrated. The Cheby- 
shev approximation is dealt with next and the 
chapter concludes with a short discussion of 
weighted approximations. 

The approximation problem by the use of 
potential theory analogy is treated in Chapter 
14, which is a long chapter of over 100 
pages. Starting from a simple two-dimen- 
sional electrostatic field distribution, the 
analogy between complex variable theory and 
two-dimensional potentials is developed in 
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some detail and more complicated mapping 
problems are discussed. This part forms an 
extension of the subject matter of Chapter 3 
on complex variable theory. The theory is 
then applied to the main topic which is the 
development of a method of approximating 
to a constant, which leads again to a Cheby- 
Shev approximation. 

In the final Chapter 15 which is headed 
“* Tilustration ”’ the various topics of the book 
are illustrated by unifying examples. Three 
examples are given which show the methods 
of approximation and realisation in great 
detail. The book concludes with three 
appendices. In Appendix A on computation, 
the most efficient arithmetical techniques for 
performing the more common computations 
in network theory, whether by hand or 
machine, are discussed. These include the 
evaluation of rational functions, the solution 
of simultaneous linear equations and the 
determination of the zeros of polynomials. 
Appendix B contains graphs and tables of a 
special function which was introduced in 
Chapter 8 for the approximate graphical 
computation of the real part of a driving 
point function from its imaginary part or 
vice versa. The steps involved are illustrated 
by examples. Finally, in Appendix C, a 
bibliography of some 300 important sources 
is given, to which reference is made through- 
out the text. 

It will be seen from this brief review of the 
contents that all the important synthesis 
methods are treated in the book. Since some 
1100 pages are devoted to this, the various 
topics are presented slowly and in a leisurely 
fashion. There are many sections throughout 
in which the main steps in the argument and 
the key results are emphasised and clearly 
stated. This, together with the enthusiastic 
style adopted by the author, makes the book 
very readable. No use is made of matrices, 
but in a few places a very elementary know- 
ledge of the Laplace transformation is 
assumed. Hence the book could be read with 
benefit by students in the final year of a 
degree course. It can be used both as a 
textbook and as a reference book for engin- 
eers engaged in the application of network 
theory. A valuable feature is the inclusion 
throughout the text of worked examples, 
some of them elaborate and long. In addi- 
tion there is a large selection of problems of 
a wide range of difficulty at the end of each 
chapter. In all, the book contains over 
1000 problems. 

The production and the layout are first- 
rate. The author is to be congratulated on 
the result of his labours—a really excellent 
book. Unfortunately its price will put it 
beyond the reach of the individual English 
student, but a copy should be available in 
the library of every University and Technical 


College. 


A Practical Guide to the Design of Steel 
Castings. The British Steel Castings 
Research Association, East Bank Road, 
Sheffield, 2. Price 12s. 6d. 

THE aim of this book is to provide 

designers with the essential rules which 

should be followed when preparing their 
drawings, so as to ensure the economical 
production of sound castings. This purpose 

is served in admirable degree. Chapter I 

deals with the physical, mechanical and 

magnetic properties of cast steel ; also its 
foundry properties. The fluidity increases 
with the degree of superheating above the 

melting point. It is determined by using a 

spiral mould, the molten metal being poured 

in at one end. The length of the path fol- 

lowed before solidification occurs is a 

measure of the fluidity. The patternmaker’s 
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allowance for contraction for cast steel is 
fsin to jin per foot ; compared with }in 
to ™/in for cast iron. A value of 7/,,in is 
usually adopted, but contraction varies in 
different parts of the casting. Chapter I 
covers foundry defects attributable to bad 
design, classified as : (a) shrinkage cavities ; 
(6) contraction tears and cracks ; (c) pin- 
holes and blowholes. This very instructive 
section shows diagrammatically the position 
and extent of the defects in relation to the 
design, the means of preventing the defects 
being similarly indicated. 

Chapter III deals with the design rules, 
not depending on the direction of moulding 
and pouring, which should be applied when 
considering the general shape of castings. 
Matters covered are the mechanical strength 
of castings, the selection of wall thicknesses, 
precautions against the occurrence of hot 
spots, dimensional characteristics of holes, 
precautions concerning closed sections, pre- 
cautions concerning accuracy of dimensions 
and measures that simplify machining. Defec- 
tive and correct design are often compared 
diagrammatically. The effect of the accumu- 
lation of metai at web junctions is correlated 
with the area of the resulting defect. The 
use of chills to prevent or minimise defects is 
illustrated. The principles governing the 
provision of ribs, and the use of recessing to 
obtain sound castings free from tears, are 
fully covered. It is noted that hot spots due 
to overheating of the sand can be avoided 
by ensuring that cores and mould parts are 
at least twice as thick as the metal round 
them. Chapter IV deals with the design 
rules depending on the orientation for pour- 
ing and moulding ; such as the determina- 
tion of the pouring direction, the determina- 
tion of the economical moulding direction as 
a function of that of pouring, directional 
solidification, arrangements facilitating 
moulding, and a general example—being the 
design of a pivot frame—typifying the rules 
put forward, and demonstrating their appli- 
cation. The results of good and bad design, 
or operation, are shown as diagrams, and 
the methods of correct design and operation 
are fully discussed. Designers of steel cast- 
ings will study this book with profit ; 
those concerned with iron castings should 
also not fail to read it. 


Solutions of Problems in Structures. By 
PROFESSOR W. T. MARSHALL. Sir Isaac 
Pitman and Sons, Ltd., Pitman House, 
Parker Street, Kingsway, London, W.C.2. 
Price 27s. 6d. 

Tuts book is not a textbook on the funda- 

mental theory of structures. It concentrates 

on the solution of various problems based on 
the fundamental theory, and gives examples 
for the student to work through himself. 

Many of these examples are taken from degree 

examination papers, and the book is intended 

for the degree student. There are more than 

350 problems, covering those fields of struc- 

tural theory normally included in the degree 

syllabus in civil engineering. 


Books Received 


The Performance and Design of A.C. Commutator 
Motors. By E. nshaw Taylor. Sir Isaac Pitman 
and Sons, Ltd., Pitman House, Parker Street, Kings- 
way, London, W.C.2. Price 45s. 


The Junction Transistor and its Applications. 
Edited by E. Wolfendale. Hi and Co., Ltd., 
ene House, 9, Kingsway, London, W.C.2. 


Automobile Electrical Equipment. 6th Edition. By 
A. P. Young. Iliffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 30s. 

Handwriting : A National Survey. By R. Piggott. 
George Allen and Unwin, Ltd., Ruskin House, 40, 
Museum Street, London, W.C.1. Price 25s. 


Obituary 
JOHN LAMB, O.B.E. 


MARINE engineers, both in this country 
and abroad, will have learned with feelings 
of regret of the death of John Lamb, which 
occurred in London on August 12. Mr. Lamb 
had been associated with the development of 
the oil engine as a main propulsion unit and 
the results of his work were made available 
to all marine engineers through the medium 
of papers read before various technical 
bodies. His textbooks on the running and 
maintenance of marine diesel engines and the 
operation of motorship auxiliary machinery 
have long been recognised as standard works 
on marine engineering. John Lamb was 
born in Northumberland on August 24, 
1890, and served an engineering apprentice- 
ship with Clarke, Chapman and Co., Ltd., 
after which he went to sea, and gained his 
early experience with oil engines. It was in 
August, 1919, that he joined the Anglo-Saxon 
Petroleum Company, Ltd., and the following 
year he was appointed chief engineer of the 
motor tanker “ Ortinashell.” He continued 
at sea until 1924, when he came ashore in 
the capacity of superintendent engineer, and 
was responsible, under Mr. Zulver, for the 
construction of double-acting Werkspoor 
engines for several ships of the company’s 
fleet. In 1938, he resigned his post to join 
F. J. Trewent and Proctor, Ltd., the consult- 
ing engineers and naval architects, but 
rejoined the Anglo-Saxon Petroleum Com- 
pany, Ltd., as manager of the technical 
division about two years later. Mr. Lamb was 

manager of the research and develop- 
ment department in 1948 and became a 
director of Shell Tankers, Ltd., on its forma- 
tion in 1953; he also formed a company 
with the title John Lamb Publications and 
Inventions, Ltd. During the war years he 
was concerned with, among other assign- 
ments, the conversion of oil tankers to mer- 
chant aircraft carriers, and the development 
of a fireproof lifeboat. Since then he took 
the lead in the development of burning heavy 
fuel oil in diesel engines, in which work the 
machinery of the tanker “ Auricula” was 
used for test purposes, and for a paper on 
this subject he was awarded the Denny Gold 
Medal by the Institute of Marine Engineers. 
He also investigated the question of the 
cathodic protection of the oil compartments 
of tankers and for his work on the prevention 
of explosions in crankcases the Institution of 
Mechanical Engineers gave him the Akroyd- 
Stuart prize. Among his major interests 
in recent years were the experiments 
towards the development of gas turbines for 
marine propulsion, in which the tanker 
“* Auris ’’ acted as a test bed. The results of 
this pioneer work were given in a paper 
entitled “‘ Operation of Marine Gas Turbine 
Under Sea Conditions,” and gained him his 
second Denny Gold Medal. 


A. W. DAVIES 


WE have learned with regret of the death 
of Mr. Albert W. Davies, which occurred, in 
Glasgow, on August 12. He was formerly 
the works director of Mavor and Coulson, 
Ltd., in whose service he spent practically the 
whole of his career. Mr. Davies served an 
apprenticeship with an engineering firm in 
Staffordshire and after its completion in 1896 
joined Mavor and Coulson, Ltd. Mr. Davies 
was, in turn, foreman, shop manager and 
works manager, and in 1920 was appointed 
to the board as works director. He retired 
from the board in 1948, though he continued 
as one of the firm’s technical advisers 
up to the time of his death. 
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Development of a 75h.p. 
Dynamometer Equipment 


By H. A. G. FLETCHER, B.Sc., A.M.I.Mech.E., and J. BAMBOROUGH 


For investigations proceeding at the Mechanisms, Metrology and Noise Control 
Division of D.S.1.R., East Kilbride, development work is being carried out on a 
dynamometer equipment for measuring losses in mechanical power transmission 
units, in which it is necessary to measure the losses to +0-1 per cent of the full load © 


torque. 


In this description particulars are included of the construction of the 


equipment, its calibration and the results obtained. 


HE dynamometer equipment described 

in this Je ee is intended for use in a 
programme of research and investigation 
into losses in power transmission units of a 
mechanical nature in which it is necessary to 
measure the losses to within +0-1 per cent 
of the full load torque. Since dynamo- 
meters capable of this degree of accuracy are 
not generally available, the development of 
suitable equipment was undertaken. Some 
recent developments in this field include a 
60,000 h.p. hydraulic dynamometer (Brown, 
1954), in which an accuracy of better than 
+0-08 per cent may be achieved at torques 
higher than 50 per cent of full torque. A 
driving dynamometer with a capacity com- 
parable to the present equipment and 
incorporating a mercury manometer torque 
measuring device has been shown to be 
accurate to +0-09 per cent (Firth, 1954). 

In the above two examples, the equipment 
consists of either a driving or an absorbing 
unit, but in order to cater for tests on fixed 
or variable speed drives as required in the 
present research programme, both types of 
unit are desirable. With such an arrange- 
ment the efficiency of any test vehicle may be 
determined by direct measurement of the 
input and output torques separately. Unfor- 
tunately, this method of assessment entails 
very precise measurement of the input and 
output torques and in order to achieve the 
required degree of accuracy, a precise 
weigh-beam has been developed which indi- 
cates directly the difference between these two 
quantities. 

In order to gain experience in the design 
and use of trunnion bearings, two types 
differing from the more usual roller bearing 
were developed and incorporated in the 
equipment. The driving motor was mounted 
in contra-rotating ball-bearing trunnions, 
whilst the absorbing unit was mounted in 
hydrostatic oil-trunnion bearings. Tests were 
carried out on both units in order to deter- 
mine the performance of each type and to 
compare them with the conventional roller 
bearing. 

The equipment described below is a proto- 
type on which development is proceeding and 
some further refinements are mentioned at 
the end of the paper. 


GENERAL DESCRIPTION OF EQUIPMENT 


A diagrammatic arrangement is shown in 
Fig. 1, and a view of the complete equipment 
in Fig. 2. The driving motor, rated at 75 h.p. 
at 2000 r.p.m., is swung in contra-rotating 
ball bearings and the electrical supply is 
carried through mercury cups, thus avoiding 
the use of heavy cables which may tend to 
restrict the movement of the casing. The 
ventilating fan motor is supplied through a 
light, suspended cable. The absorbing unit 
is an eddy-current brake which has been 
modified by fitting hydrostatic oil bearings 
in the trunnion mountings and improving the 


cooling water supply arrangements. For 
example, the water was originally supplied 
through a rubber hose which has now been 
replaced by a tundish fitted to the casing, 
into which water is poured. The armouring 
previously surrounding the field supply cable 
has been removed because it tended to restrict 
the movement of the casing. 

The torque reactions of both machines are 
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applied to cylinders of the ported type, shown 
in Fig. 3, and oil pressures proportional to 
the driving and absorbed torques are created 
in the torque-weighing pressure lines. These 
oil pressures are fed to two cylinders, as 
indicated in Fig. 1, which form part of a 
precise weigh-beam illustrated in Fig. 4. 
The moment arms of these cylinders are set 
to suit the speed ratio of the unit under test, 
so that if such a unit has an efficiency less 
than 100 per cent, a torque proportional to 
the loss will be applied to the weigh-beam. 
The position of the jockey weight can be 
adjusted to bring the weigh-beam into balance 
and this distance is a measure of the torque 
loss in the unit under test. The jockey weight 
has alternative values of 5-8 Ib, 10 lb, 15 Ib 
and 20 Ib in order to facilitate “* scale chang- 
ing.” In order to minimise friction, all 
pistons are rotated continuously in their 
cylinders and the weigh-beam is supported on 
a hydrostatic bearing. The torque reactions 
of both driving and absorbing units can be 
measured, using pressure gauges of high 

quality. 
Measurement of the speed of the input and 
output shafts is determined by means of a 
two-channel electronic 
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' trunnion bearings used 
THIS READING REPRESENTS on the driving unit is 
TOR ° ° 
at shown in Fig. 5. The 
pevencnmiat motor casing was 
VELODYNE WEIGHTS WEIGHBEAM modified by fitting 
1 an —" trunnions at each end 
: on which deep-groove 
1 veonosran ball bearings were 
located. The outer race 
ee of each ball bearing 
is held in a gear ring 
assembly which also 
MOMENT ARMS OF THESE forms the inner race for 
CYLINDERS ARE SET TO needle rollers. The gear 











SUIT THE SPEED RATIO OF 
THE UNIT UNDER TEST. 


Fig. 1—Diagrammatic arrangement of dynamometer equipment 


rings aredriven at equal 
speeds in opposite 
directions by electric 





Fig. 2—General view of dynamometer equipment 
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motors, so that the friction torques of the 
ball bearings tend to cancel out. Axial 
location is necessary on one bearing only, 
and is provided by ball bearings (not shown 
in Fig. 5) running against the faces of one 
gear ring. Lubrication with a light oil is by 
drip feed. 

The main design details of the contra- 
rotating ball bearings are given below. 


Ball bearings ... ... ....... Hoffmann M.S.21.EP “ 00° fit. 
0-001 Sin to 0-002in clearance 
Rollers . Hoffmann 3-5mm diameter by 


29- 8mm long 
10-2677 —0-000Sin diameter 


Inner roller track 
10-5468 +0-000Sin bore 
800 HD. 


Outer roller track ... aes 

Hardness of roller tracks da 

Diametral clearance of needle 
roller bearing 


Weishtofmotor® “ 

Great care was exercised in the manufac- 
ture of the bearings in order to maintain a 
high degree of circularity of the ball and 
roller track surfaces. No difficulty has been 


experienced in their use from obvious sources 
of trouble such as dust particles which might 


0:0045/0-0035Sin specified 
0-0035in as manufactured 
47-6r.p.m. 

1700 Ib approximately 
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Fig. 3—Ported piston valve 


get into the ball bearings and upset the 
balance of torque. 

The sensitivity of the contra-rotating ball 
bearing assembly in relation to that of the 
conventional roller bearing was determined 
indirectly by noting the minimum torque 
required to rotate the motor casing when the 
outer race of each ball bearing was stationary 
and then allowed to rotate at a speed of 
approximately 47 r.p.m. The motor was 
first balanced statically and the movement of 
the motor casing for a given applied torque 
was determined by means of an auto-colli- 
mator. 

With the outer race stationary it was 
found that the torque varied with the move- 
ment of the casing as shown by curve A in 
Fig. 6 in which the plotted results represent 
the mean of two sets of observation. 

It will be noticed that a torque of the 
order of 2 oz-in is sufficient to move the 
casing by an amount (0-0015in) equal to the 
underlap of the piston valve. This point is 
discussed in the conclusions. 

When the outer race is rotating a torque of 
2 oz-in applied to the motor casing Is 
sufficient to cause positive and continuous 
movement, see Fig. 6. (Curve B.) 

(6) Hydrostatic oil-trunnion bearings.—The 
absorbing unit is fitted with two hydrostatic 
oil-trunnion bearings as shown in Fig. 7. 
Both bearings are of the same type, axial 
location of the floating parts is provided by 
the unit to which the absorbing unit is 
coupled. The mode of operation of this type 
of bearing is as follows. When the journal 
is eccentric in the bush, the clearance will 
vary around the bearing. Where the clear- 
ance is large, the resistance to flow from the 
pocket to atmosphere will be low compared 
with the resistance to flow at the throttle, 
and the pressure in the pocket will be corre- 
spondingly low. Where the clearance is 
small, the converse applies and the pocket 
pressure will be correspondingly high. The 
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Fig. 4—View of weigh-beam 


bearing, therefore, tends to be self-centring. 

With the absorbing unit uncoupled from 
the driving unit it was found that the resist- 
ance to movement of the absorber casing was 
less than 1 oz-in. 

These bearings have proved satisfactory in 
use, and are relatively simple to manufacture. 
The oil supplied is filtered to 5 microns by 
full-flow filters, and whilst it was necessary 
to clean the bearings a short time after instal- 
lation, no trouble from dirt has been experi- 
enced in the subsequent two years’ running. 

The design details of these bearings are 
given below : 


Weight offloatingparts... ... ... .. us. t 
pS err ae ee 
Lengthofbush... ... ... ... 2°375in : 
Ledpinamsdtehidme tite 
of pocket in ax jirection in 
Width ofpocket 2.00 6.00 6. cee ee eee «=O 62 5in 
umber of pockets... ... .. oe 
Throttle sife ... <3 0-016in drill 
Load perbearing ... ... 0 ... 9-1. se os SNOID 
Viscosity of oil at normal running tempera- 
Fee ay ee me rs 
75 deg. Fah 
imately 


Oil supply pressure 


Note.—The viscosity and ter e 
values given are typical of running conditions, 


CALIBRATION OF COMPLETE 
EQUIPMENT 


(a) “* Static” calibration of weigh-beam.—\n 
order to simulate a loss of power between the 
input and output of a unit under test it was 
necessary to apply a higher torque to the 
motor casing than to the absorber casing. 
This caused the weigh-beam to become 
unbalanced and the position of the jockey 
weight was adjusted so as to bring the beam 
into balance again. The distance through 
which the jockey weight was moved was 
then a measure of the additional torque 
applied to the motor. The additional torque 
applied to the motor casing varied from 
about 1-5 to 18-5 Ib ft and the corresponding 
movement of the jockey weight on the weigh- 
beam was noted. The relationship between 
these two values is shown by the curve in 
Fig. 8. Three sets of measurements were 
made for each position and the range of read- 


299 


ing was generally with- 
in +0-02 per cent of 
the full motor torque 
(197 Ib ft). 

In these tests, the 
ventilating fan on the 
driving unit was run, 
as this would normally 
be the case when the 
motor was in use. The 
driving unit and ab- 
sorbing unit were not 
coupled, so that the 
effect of rotor-bearing 
friction was eliminated. 

(b) Motor windage. 
—The motor is not 
fitted with windage 
correctors and, there- 
fore, tests were carried 
out to determine the 
windage reaction. 
This was achieved by 
running the motor 
‘uncoupled at various 
speeds, and balancing 
the windage torque 
with deadweights. The 
results are plotted in 
Fig. 9. 

The windage is very 
small, being approxi- 
mately 0-016 per cent 
of motor full torque at 
2000 —sr.p.m. This 
value is extrapolated, 
as at this speed con- 
tinuous swinging of the motor made it 
impossible to obtain a value. 

(c) Running calibration—In the previous 
static calibration tests, Section 4 (a), the rotors 
of both driving and absorbing units were 
stationary and uncoupled. Certain factors 
such as slight unbalance of the rotors, speed 
changes, air and water windage, &c., might 
be expected to affect the equipment when 
used normally. In order to investigate this, 
the driving and absorbing units were run 
directly coupled and the power was varied 
from the minimum to the maximum. Tests 
were carried out at various speeds from 
250 r.p.m. to 2000 r.p.m. with motor driving 
torques from zero to 195 Ib ft approximately. 
At each condition of test an additional torque 
was applied to the motor casing by dead 
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TORQUE APPLIED TO MOTOR CASING — OZ. INCH 
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MOVEMENT OF MOTOR CASING 
AT CYLINDER RADIUS (1612 INCHES) 
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Fig. 6—Motor casing movement on application of 
torque 


weights, and appropriate weigh-beam read- 
* ings were taken. 

Some typical results. are shown in Figs. 
10 (a) and 10(4), in which the curves represent 
weigh-beam readings expressed as a percent- 
age of full motor torque (197 Ib ft) plotted 
against motor driving torque, the 201b 
jockey weight being used. No additional 

torque was applied to the motor casing in the 
case of tests plotted in Fig. 10 (a), whilst in 
the case of tests plotted in Fig. 10(5) an 
additional torque equivalent to 3-62 per 
cent of full motor torque was applied. 
Curves for only two speeds of 250 r.p.m. 
and 2000 r.p.m. are shown, but are represen- 
tative of the spread in the ‘calibration occur- 
ring over the speed range. In general the 
distribution of readings is such that curves 
for the lower speeds tend to lie towards the 
low side of the band, and curves for the 
higher speeds towards the high side of the 
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Fig. 7—Hydrostatic trunnion bearing 
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band. This general pattern is typical of the 
results obtained in the case of the other 
values of jockey weights. 


DISCUSSION OF RESULTS 


The improvement over the usual ball- or 
roller-bearing trunnion of either the contra- 
rotating ball bearings or hydrostatic bearings 
is less than might be expected (see results 
under “Trunnion Bearings”). With this equip- 
ment the movement required to operate the 
weighing gear is small, being of the order of 
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0- Seeger and the torque needed to move the 
casing this amount is correspondingly small, 
see Fig. 6. With certain other types of weigh- 
ing gear, in which the movement is large, the 
‘ovement might be more marked. 
Phe scatter of readings in both static and 
running calibrations may be due partly to 
friction i in the hydraulic pistons and cylinders. 
This friction could be reduced by redesigning 
these components, so as to apply the load to 
the bottom of the piston and minimise 
possibility of eccentric loading (Silverleaf 
and Berry, 1957—Discussion). Regarding 
the positive slope and scatter of readings as 
shown by bands (a) and (5) in Fig. 10 the 
following factors may be considered. 
(a) If the mechanical advantages of the 
two halves of the weighing system are not 
exactly equal, then an unbalance would occur 


20 


WEIGHBEAM READING — INCHES 
Ss 





0 10 20 
TORQUE APPLIED TO MOTOR CASING — LB. FT. 
Fig. 8—Static calibration of weigh-beam 


and cause the bands to slope. An adjust- 
ment was made, but on trial it was shown 
that this was not the complete picture. 

(5) The other main variables with increas- 
ing motor torque are motor armature current 
and absorbing unit field current. The motor 
armature is shielded by the field, and the 
casing stops are of brass to minimise mag- 
netic effects. In the absorbing unit there is a 
strong magnetic field in the casing under 
normal operating conditions, and there are 
two magnetic circuits via the ported cylinder 
and via the trunnion pedestals. In this case 
magnetic effects could be minimised by the 
use of non-magnetic materials for bearing 
pedestals and cylinder brackets. 

In considering the equipment as a whole 
some further requirements could be made : 

(i) Driving and absorbing units should be 
balanced dynamically and statically to a high 
degree of accuracy. In particular, machinery 
with wound rotors could be rebalanced after 
the windings had settled with running. 

(ii) The eddy current absorbing unit could 
be replaced by a generator which may be 
less Table to the magnetic effects (see below). 

(iii) Care should be taken to minimise 
magnetic field effects. 

(iv) The driving unit motor is at present 
supplied by a mercury-arce rectifier. This 
could be replaced by a Ward-Leonard set to 
minimise transient variations in the mains. 

(v) The motor and brake could be back- 
loaded to relieve the hydraulic system of 
load, and hence reduce friction in cylinders.* 

In estimating the overall accuracy to which 
a measurement can be made, it was necessary 
to examine all the running calibration read- 
ings in relation to the static calibration on 
graphs of which Fig. 10 is typical. At the 
present stage of development, the amount of 

0 ow the mentioned above for improving 
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Fig. 9—Motor windage 


motor windage is small in relation to the 
general scatter of readings. Therefore it 
seems reasonable to apply the corrections, 
represented by graphs such as Fig. 10 (a), 
entirely to the absorbing unit. The driving 
and absorbing units have been run direct 
coupled in order to obtain these calibrations, 
and the maximum driving torque is 197 lb ft 
whereas the absorbing unit can absorb 
328 Ib ft torque. Hence the corrections to 
be applied would need to be extrapolated for 
absorbed torques 66 per cent higher than the 
maximum at which the tests have been 
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Fig. 10—Running calibration for 20 lb jockey weight 


the test vehicles operate at different input 
and output speeds. 

From the evidence available, the 
of measurement is of the order of +0-1 per 
cent of the full motor torque. 
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Copy Grinding with Abrasive 
Belts 


A copy grinding machine which uses an endless abrasive belt technique to reproduce 
the form of a master pattern on workpieces to high precision limits has been 
developed by Cyril Adams and Co., Ltd. The machine works in an automatic 


cycle and can be operated by relatively unskilled labour. 


It was primarily designed 


to provide a simple economic machine for grinding aerofoil forms on gas turbine 
and compressor blades, but is well suited for many other kinds of finish copy 
grinding on such parts as forgings and pre-machined components. 


PRECISION copying machine, which 
has been developed by Cyril Adams and 
Co., Ltd., 155, East Barnet Road, Barnet, 
Herts, for grinding aerofoil forms on gas tur- 
bine and compressor blades and other similar 
forms, is based upon a principle of belt 
grinding originated by Armstrong Siddeley 
Motors, Ltd. It works upon a relatively 
straightforward principle of 1 to 1 reproduc- 
tion from a master form, and the machine 
consists of a central column vertical slide 
assembly within the upper table which con- 
sists of a work table at the front and a 
master pattern table at the rear. The rising 
and falling slide of the column carries a belt 
grinding head and a roller follower which 
register over respective work and master 
form mounting tables. As the upper table is 
reciprocated longitudinally the roller follower 
raises and lowers the grinding head, and the 
incremental cross traverse of the head com- 
bined with the reciprocation of the upper 
table reproduces the contour of the master 
on the workpiece as it passes below the 
grinding head. The machine is easy to set 
and operate and has a fully automatic cycle 
which makes it applicable to a wide range of 
industrial machining where formed com- 
ponents have to be ground to close tolerances 
on one face. Although machines are at 
present being made to grind work up to some 
14in long by Sin wide, we understand that it 
is proposed to make equipment of larger 
capacity when required. 

Grinding is effected on the machine by a 
continuous belt which is some 130in long by 
gin wide and driven at 6500ft per minute. 
The special class of belt used produces a very 
fine swarf as distinct from a dust as is usual 


with abrasive grinding wheels, and it imparts 
a very high standard of finish to the work. 
A jet of cutting fluid is maintained at the 
point of belt contact with the workpiece and 
this combined with the high belt speed ensures 
clean cool grinding with long effective belt 
life. It has been found that between sixty 
and 160 components can be completed by 
each belt, depending upon size and material, 
and normally a belt fails by breakdown of 
its joint before its abrasive coating has 
become ineffective. Another feature of this 
method of grinding is that need for wheel 
truing is eliminated and the setting is main- 
tained. Depending upon the material being 
ground depths of cut can vary from 0-003in 
on high-grade heat-resistant steel to 0-050in 
on aluminium without distortion. 

The general design of the machine can be 
seen from the photographs we reproduce. 
The main cabinet base carrying the table 
assembly has an open centre in which the 
main column assembly is mounted. The 
upper table is a one-piece casting with a 
platform at the front, on which the work- 
piece is mounted, and a platform at the 
rear, on which the master pattern is fixed ; 
the two platforms being coupled rigidly by 
bridge sections at each end. This upper table 
is mounted on longitudinal vee ways on a 
cross slide and is reciprocated by the piston 
of a hydraulic cylinder at speeds variable 
between 5ft and 10ft per minute. The cross 
slide through which transverse feed is 
effected is moved by a feed screw driven 
through a rack and pinion by a hydraulically 
operated pawl and ratchet gear. This cross 
feed mechanism can be set to give any of 
nine feed rates of 0-005 ; in between 0-005 
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Abrasive belt copy grinding machine with hinged hood 
swung down ready for operation 


and 0-045in per table stroke. 

The column assembly comprises a deep 
vertical support structure fixed to the cross 
slide and housing internal slideways in which 
the main “T-shaped column is guided. 
Rigid fore and aft arms at the top of the 
column carry, respectively, the grinding 
assembly and the follower assembly, and the 
1 h.p. driving motor for the grinding belt is 
mounted on the foot of the column. A 
hydraulic cylinder in the base of the machine 
is used to raise and lower the column over a 
distance of some 34in. The piston of the 
hydraulic cylinder is retracted whilst the 
machine is in operation, leaving the weight of 
the column counterbalanced in such a way 
that a constant load of about 12 Ib is im- 
parted on the master pattern by the follower 
roller. The column is then free to be raised 
and lowered by the follower roller as it 
passes over the contour of the pattern as the 
tables reciprocate, and this movement is 
reproduced in the front arm of the column 
carrying the grinding belt contact roller. 

The column head assembly can be clearly 
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seen in two of the photographs we reproduce. 
The standard grinding belt contact roller and 
the follower roller are each 3in diameter 


i}in can be traced and ground on a work- 
piece, but special units can be provided for 
reproducing smaller radii if required. A ““Neo- 
prene” facing is fitted on the belt contact 
roller and on the free guide rollers over which 
the belt passes. The grinding belt run is 
the hollow column to the — 

driving pulley at the foot and its change o 
direction over the pulleys has a secondary 
effect in releasing swarf which may be trapped 
between the grains of the abrasive coating. 
the guide rollers is mounted on a 

loaded bearing block which maintains 
required belt tension during grinding. 
This block can be raised by a self-locking 
handle to release the tension for belt changing. 
The follower roller is mounted on a slide 
which can be moved up and down by a lead 
screw operated by a cross shaft terminating 


in a knurled knob at the front of the head. 


required feed depths. It will be appreciated 
that upwards feed movement of the follower 
slide lowers the belt contact wheel in respect 
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to the work owing to the free vertical float 
of the counterbalanced column. It will be 
noted that the contact grinding belt wheel 
is open-sided to enable grinding up to 
shoulders on work blanks. Shoulders with a 
root radius below about in cannot be ground. 
A somewhat unusual method of cross feed 
during grinding has been adopted on the 
machine to eliminate a band which normally 
appeared at the side of the work at the 
end of each table stroke. In the method 
used incremental cross feed is made at the 
middle of each stroke when a dog on the 
table depresses the plunger of a micro switch 
actuating the feed mechanism. On the sub- 
sequent return stroke a second grinding pass 
is made over the area already ground in the 
previous stroke to give a “ sparking-out ”’ 
effect. When the centre line is reached cross 
feed takes place to give a full metal removal 
over the remainder of the stroke. This 
sequence of finished and preliminary grinding 
strokes is carried over the full area of the 
workpiece. It gives a particularly high 
standard of finish which, depending on the 
grit of the belt, can be as low as 10 micro 
inches C.L.A. on stainless steel in normal 
production. The machine has a fully auto- 
matic grinding cycle at the end of which it 
stops and the head rises ready for the un- 
loading and replacement of a work blank. 


Metal Spraying Pistol 


An improved design of metal spraying pistol, known as the “* Mark 33,” has been 
introduced by Metallisation, Ltd. This pistol is adaptable for spraying metal wire 
from 2mm to */,,in diameter and has a stepless range of feed speeds from 24in to 
16ft per minute. The full range of wire sizes and feed speeds are covered without 
need for changes in the feed transmission gears or feed rollers. A new form of feed 
drive control ensures that full power is available from a constant speed air turbine 
throughout the feed speed range. It is stated that the pistol is capable of spraying 
up to 62 Ib of zinc per hour, or \5 Ib of aluminium per hour, or 10 Ib of steel per 
hour. 


OR some thirty-five years Metallisation, 

Ltd., Pear Tree Lane, Dudley, has 
specialised in the manufacture of spray 
pistol equipment for the deposition of metals 
for the protection of structures against 
corrosion, for the building-up of worn parts 
and for decorative purposes. With this 
technique, as is now well known, any metal 
which can be drawn into a wire and melted in 
an oxy-gas flame can be deposited on almost 
any metallic or non-metallic material. An 
important step in the technique was made by 
the firm when it introduced the ““ Mark 16” 
pistol nearly twenty years ago, and since 
then this design of pistol with but minor 
modifications has been widely used with 
considerable success. Based upon the 
experience with the “ Mark 16,” it was 
decided a year or so ago to develop a pistol 
of universal design which would incorporate 
a number of improvements and eliminate 
the loss of time involved hitherto in changing 
nozzles and wire feed rollers when switching 
over from one wire size to another. It was 
also decided to introduce another form of feed 
roller drive in which the torque would be 
constant irrespective of the air turbine speed. 
In the standard tool, wire feed speed is varied 
by controlling the air supply to the turbine 
and an accompanying loss of torque at the 
lower speeds makes necessary occasional 
attention on the part of the operator to 
ensure even deposition of the metal being 


sprayed. 
. : agli “Mark 33” universal metal 





spraying pistol which the firm has now 
placed in production after extensive trials is 
designed to cover wire sizes from 2m.m. to 
8/,gin without need for feed roller changing or 
adjustment. This full wire size range is 
handled by only four quickly interchangeable 
nozzles. A steplessly variable wire feed speed 
range from 24in to 16ft per minute is pro- 
vided by a constant speed air turbine working 
in conjunction with a magnetic speed control 
mechanism which ensures constant torque at 
all speeds. With compressed air at 60 Ib per 
square inch, the consumption of the too! is 
22-23 cubic feet per minute. Typical depo- 
sition rates with the pistol are given as 62 Ib 
per hour with zinc; 15 Ib per hour with 
aluminium, and 10 Ib per hour with steel. 
As can be seen from the accompanying 
illustration, the pistol is of clean, practical 
design; its total weight of 5 Ib is well- 
balanced on the pistol grip handle to reduce 
operator fatigue to a minimum. A single 
thumb lever controls in one movement the 
gas and air supply valves, a knurled knob the 
wire feed rate, and a second thumb lever 
opens and closes the wire feed rolls. Particu- 
lar attention has been paid to ease of main- 
tenance and the whole pistol can be quickly 
stripped down for replacement of worn parts, 
when necessary, with the use of only a few 
standard tools. 

The general construction of the tool can be 
seen in the drawings we reproduce. The wire 
feeding mechanism consists essentially of a 
compressed air-driven turbine, a gearbox, a 
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wire feed roller assembly and a speed control 
unit, all of which are grouped as a single 
unit within the main body casting of alumi- 
nium alloy. The air turbine A of curved 
blade design, is secured on a transverse 
main shaft which, through worm and worm- 
wheel, drives a countershaft extending longi- 
tudinally along the full length of the body. 
Near the inner end this countershaft has 
machined on it a worm which is set between 
and meshes with the wormwheels of a pair of 
spaced vertical shafts carrying the wire feed 
rollers. Two sintered steel brackets in which 
the feed roller shafts are mounted are pivoted 
at the lower end about the countershaft, and 
at the upper end the roller shafts, through the 
brackets, are spring-loaded inwards towards 
each other. With this arrangement a positive 
drive is imparted through the worm gearing 
to the feed roller shafts, whilst they can 
incline towards or away from each other to 
suit varying diameters of wire between their 
serrated rollers. A lever at the side of the 
pistol body is depressed to open the rollers 
when feeding in a new wire, and the spring 
loading on the wire feed rollers can be 
adjusted through a grub screw to impart the 
required gripping load on the wire. 

The wire feed speed control mechanism 
fitted to the pistol is very sensitive in opera- 
tion and is designed to respond instan- 
taneously to the slightest change in speed of 
the air turbine power unit and automatically 
release to the turbine the precise amount of 
air required to maintain a pre-set constant 
speed regardless of variations in loading. 
Through this control mechanism the wire 
feed speed can be regulated over an excep- 
tionally wide range, so making it possible to 
spray both high and low melting point metals 
without need for making changes in gearing. 
This speed control mechanism consists of 
two principal parts. A magnetically-operated 
pilot valve controls a bleed of air to a 





Metal spraying pistol for wire from to 
diameter, capable of ying from 621b of zinc 
to 10 lb of steel per hour 


secondary air valve in the main turbine air 
supply and its operation can be followed by 
reference to a diagram we reproduce oppo- 
site. The pilot valve assembly includes a 
magnet cup B which is fixed on the end of the 
rotor shaft and a complementary six-pole 
permanent magnet C which is carried on a 
spindle in the end housing. This six-pole 
magnet, through its supporting spindle and 4 
knurled knob on the side of the head, can be 
moved in and out of the rotor shaft cup 
recess and in respect to an adjacent magnetic 
shunt ring D fixed on the pistol body. A 
pilot air valve E with an exit port or orifice 
at the side is fixed on the body and extends 
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into one recess of the permanent magnet C. 
The distance of the exit port of the pilot 
valve from the side of the recess controls the 
amount of air bled through a channel to 
the secondary diaphragm air valve assembly 
F, attached to the base of the head. This 
secondary diaphragm air valve in turn 
controls the flow of high-pressure air to the 
turbine. 

When the pilot valve is open a maximum 
amount of air is delivered to the turbine, but 
when the valve is closed only a very small 
amount is admitted. Thus, when the speed of 
rotation of the turbine drops below that pre-set 
for running, air is freely supplied to the 
turbine, but when the controlled speed is 
reached the air supply is momentarily cut 
off or reduced. 

The secondary valve which controls the 
flow of air to the turbine consists of three 
diaphragm plates, with two diaphragms G 
and H interposed, and a valve plunger J all 
of which are assembled on the underside of 
the gear housing as a complete unit. When 
the gun is in operation the pressure of air 
taken from the main supply to the gas head 
of the pistol forces the upper diaphragm G 
and valve plunger downwards opening up a 
channel to the turbine. Air continues to flow 
unrestrictedly through this channel until the 
turbine speed reaches a pre-set limit at which 
the controller comes into effect. This is 
brought about by the closing of the pilot 
valve port which allows sufficient pressure to 
build up in the cavity K at the bottom of the 
assembly to force the lower diaphragm up. 
This diaphragm raises the valve plunger to 
cut off the air supply to the turbine. 

In operation the magnet cup rotating with 
the turbine shaft exerts a magnetic “‘ drag ” 
on the magnet which causes it to turn against 
the pilot valve port thereby causing an air 
pressure to build up in the cavity at the base 
of the valve assembly. The magnetic shunt 
set in a fixed position directly opposite the 
magnet cup is designed to attract the magnet 
away from the pilot valve port to allow air 
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to escape and relieve the pressure in the 
cavity. As already mentioned the position 
of the magnet in relation to the magnet cup 
can be altered by rotating the control knob. 
This movement has the effect of increasing 
or decreasing both the magnet “drag” 
effect and the speed at which the “ drag” 
overcomes the attractive force of the mag- 
netic shunt which, in effect, is the speed at 
which the speed controller operates. When 
the speed controller is fully operating, the 
magnet takes up a position where the pilot 
valve port is partly open so that the slightest 
movement towards or away from the pori 
immediately changes the pressure exerted on 
the diaphragm valve plunger to allow more 
or less air to flow to the turbine as required. 
A small channel (L in the diagram) connecting 
the base cavity with the secondary valve 
outlet port delivers a small amount of air to 
the turbine at all times. This air supply 
serves mainly to smooth out pulsations which 
would otherwise occur owing to the extremely 
rapid response of the secondary valve to the 
magnetic pilot valve. 

All of the rotating parts in the head are 
mounted on ball bearings and run in a sealed 
lubricant. The maintenance of an air space 
between the fixed and rotating parts of the 
magnetic speed control assembly eliminates 
the effects of friction to ensure a long working 
life. 

The compressed air, gas and oxygen supply 
tubes are connected to the block below a 
diaphragm valve assembly J at the base of 
the combustion assembly fitted at the front 
of the tool. This valve block has a cam 
spindle N across its full width and when the 
cam is turned by a thumb lever the three 
plungers controlling the air, gas-and oxygen 
inlets are forced down against the diaphragm 
seals to shut off the supplies. The central 
plunger controlling the gas supply is fitted 
with a secondary plunger which gives a slight 
leak of gas to the nozzle for the initial light- 
ing operation. When the valve lever is in 
the vertical position the gases pass to their 
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SECTION Y.Y. 


General arrangement of “‘Mark 33°’ metal spraying pistol 





303 





RRASSVSVE"EF"VH sy So ioe RRND MMiwww 28 
LNOTPMIOATR SReaenno Brecrame oooceeceee Be 
WU, re SOCLELEPELELLY, GIDE TILA: Seat Z 













MM OY TOE BUNT | 


RS Onna 3 ZS RWVV Ww “ 
“ eee eee, 
I cenrnnnrenannnnnenes ananannunanccared SeaGeaaies Z 





Diagram showing operation of secondary diaphragm 
air valve under ae 
valve 


respective ports in the gas head, where the 
gas and oxygen are partially pre-mixed 
before passing to the nozzle assembly. 

An improved design of nozzle and nozzle 
assembly is secured to the gas head by a 
single nut, and the gas nozzle is attached to 
the nozzle body by a lock nut. The nozzle 
body also carries the air cover and the air 
nipple. The metal-to-metal joints between 
the gas head and nozzle body and the gas 
nozzle and nozzle body are lapped to ensure 
gas tightness. Two slotted head screws are 
provided on the front face of the gas head, 
one marked “A” and the other “P.” 
These screws are interchangeable and provide 
a quick and easy means of adjusting the 
relative volumes of gas to oxygen according 
to the kind of gas being used. When acetylene 
is being used the screw marked “A” is 
inserted in a hole indicated by an arrow on 
the gas head, and is replaced by the screw 
marked “P” when propane or natural 
gas is used. 

We recently saw a convincing demonstra- 
tion of the efficiency of the new design of 
wire feed drive and control introduced in the 
“* Mark 33” pistol. For this demonstration 
a 40 lb weight was suspended from a feed 
wire between the rolls. When an air supply 
at some 50lb per square inch was then 
switched on the weight was raised smoothly 
at speeds of up to 16ft per minute without 
any sign of slip or speed variation at any 
related speed. Subsequent spraying demon- 
strations with various types of metals showed 
the ease of control and high deposition rates 
of which the new tool is capable. 





the Secretary of State. The cost is estimated to be 
£740,000, of which £690,000 will relate to the Moriston 
Project. At Storr Lochs the head waters of the 
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Oil Hardening Plant at Purfleet 


To render the oil production department independent of other factories for 
supplies of hardened oils a hardening plant has been built at the works of Van den 


Berghs and Jurgens, Ltd., at Purfleet. 


The new equipment has been designed 


to produce 60,000 tons of hardened oils a year and consists of six 18-ton 
hydrogenation vessels and associated ancillaries. 


urgens, Ltd., put into commission at its 
works a 60,000 tons a year 
hardened oil plant. This new equipment has 
made the works into a self-contained unit 
and thus the deterioration in quality conse- 
quent upon transport from other factories is 
avoided and, in addition, the hardened oils 
are now available in a condition of maximum 
freshness. Additional crude oil storage 
requirements have been met by constructing 
nearby a tank farm of 30,000 tons capacity 
and for the economic employment of this 
new capacity a reciprocal agreement with 
Shell-Mex and B.P., Ltd., allows the berthing 


Fisceens, this year Van den Berghs and 
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~«— HYDROGEN 


from the amine reboiler and then passes 
through a vessel where a catalyst converts 
the carbon monoxide to carbon dioxide and 
also produces additional hydrogen. Scrub- 
bing by a solution of mono-ethanolamine in 
water removes the carbon dioxide, after which 
there is another stage of carbon monoxide 
conversion and carbon dioxide removal. 
After regeneration by boiling, the amine 
solution is recirculated to both the carbon 
dioxide absorbers. Finally the last traces 
of carbon monoxide are reacted to methane 
over a nickel catalyst at about 250 deg. Cent. 
The hydrogen after leaving the methanators 
is cooled to about ambient temperature, 
passes through a Wig- 
gins dry pattern gas 
holder which provides 
buffer storage and is 





then compressed from 
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and purification sec- 
tions of the plant 
recirculation is em- 
ployed and the essen- 
tial steam supplies 
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boiler of 3300Ib per 
hour evaporation. The 
reforming catalyst 
should have a life of 
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Hardening process flow diagram 


of large ocean-going ships, bringing in the 
raw materials such as vegetable and marine 
oils, at that company’s jetty in exchange for 
bunkering facilities for small craft. 

Process hydrogen is manufactured from 
hydrocarbons by a Power Gas Hercules 
reforming plant producing 24,000 cubic feet 
of hydrogen per hour. There are four main 
sections : the reforming furnace ; carbon 
monoxide conversion and carbon dioxide 
removal ; carbon monoxide conversion to 
methane ; and compression, drying and 
storage, and the hydrogen produced is 
guaranteed to contain not more than 0-1 per 
cent carbon dioxide, 10 p.p.m. carbon mon- 
oxide and 0-5 per cent methane. The 
propane, which is delivered by road tanker 
and stored in two 25-ton vessels, is vaporised 
by hot condensate and passed through 
activated carbon drums, for the removal of 
residual sulphur compounds before being fed 
to the reforming furnace. Mixed with 
steam the hydrocarbon is reformed in four 
catalyst filled stainless tubes which are 
within the furnace and heated to over 1600 
deg. Fah. The gas, containing 20 per cent 
carbon monoxide, is cooled by condensate 


not less than two years 
while it is considered 
that the life of the 
carbon monoxide con- 
version should be three years and that of the 
methanation catalyst one year. 

The conversion of oils to solid fats is by the 
progressive saturation with hydrogen of the 
double bands in the fatty acid portions of 
the glyceride molecules of vegetable and 
marine oils and the process is indicated in 
our line diagram. Oils from the refinery are 
passed to the hydrogenation vessels which are 
fitted with agitators and provision made for 
adding a catalyst and the mixture is subjected 
to vacuum for deaeration and is heated with 
steam prior to hydrogenation. Hydrogen is 
admitted at 42 1b per square inch gauge by 
an automatic regulating valve. During 
hydrogenation the exothermic heat raises 
the charge to the operating temperature 
which is maintained by hot water pumped 
through coils and which produces low- 
pressure steam. When the process is 
complete the charge is cooled initially 
by the generation of steam from the 
admission of hot water and then by the 
circulation of cool condensate. At a tem- 
perature of 100 deg. Cent. the hardened oil 
and catalyst is pumped to one of eight 500 
square feet filter presses which removes the 
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catalyst and the clear oil is then pumped to 
storage tanks of which there are twelve of 
18-ton capacity. The oil/catalyst cake 
removed from the filter presses is transferred 
to any of eight 3-6-ton re-use catalyst vessels 
or, if the activity has deteriorated, forwarded 
in drums to another works for re-activation. 

To provide for the increased power 
demands of the new plant it was necessary to 
modify and renew the existing steam and 
power plant after an investigation of steam 
and power balance and of the economics of 
the integrated installation. Five Babcock 
and Wilcox oil-fired boilers have been 
installed outdoors with the fronts forming 
one wall of a covered firing aisle; each 
boiler has one forced draught and one 
induced draught fan, the latter handling 
flue gases, from the Senior economiser, at 
400 deg. Fah. The fans are interlocked so 
that should the I.D. fan fail the F.D. fan 
would also stop and the fuel supply to the 
three burners be cut off. The thermal 
efficiency of boilers and economisers is given 
as 87 per cent when the economisers are 
supplied with feedwater at 240 deg. Fah. 
Feedwater is passed through a hydrogen-ion 
exchange unit for the removal of bicarbonate 
temporary hardness, and is then treated in a 
carbon dioxide de-gassing tower. After 
caustic injection the water is pumped to a 
sodium base exchange unit for the removal of 
permanent hardness, and then delivered to a 
200-ton soft water storage tank. Sulphuric 
acid for the re-generation of the hydrogen-ion 
units is stored in an 18-ton rubber-lined tank 
and there are also two tanks arranged for the 
bulk delivery of salt. Fuel is stored in two 
1000-ton tanks, located in a compound and 
is subsequently delivered to three 25-ton 
service tanks. 

Electrical power is generated by two back 
pressure turbo-alternators each consisting of 
two turbines in line driving one alternator 
through an 8 to 1 reduction gear. Each tur- 
bine runs at 8000 r.p.m. and steam is supplied 
at 400 Ib per square inch gauge. No. | tur- 
bine can generate SOOkW and steam passes 
out at a back pressure of 170 lb per square 
inch gauge and 470 deg. Fah. and is passed 
through a desuperheater to the site process 
h.p. main at 425 deg. Fah. From No. 2 
turbine, which can generate 3250kW, steam 
is passed out at a back pressure of 38 Ib per 
square inch gauge and 325 deg. Fah. and 
then direct to the process I.p. steam main. 
The alternators run in parallel with the 
11kV network of the Eastern Electricity 
Board and an agreement has been made with 
the Board regarding the import or export of 
power. The I1kV ring main switchgear has 
a breaking capacity of 250MVA and there 
are nine substation transformers of 1OOOkVA 
each, either 11kV to 415V or I1kV to 3-3kV. 
The ring main is installed underground and 
links five substations. The consulting en- 
gineers were Merz and McLellan. 

The main suppliers were :—Babcock and 
Wilcox, Ltd., boilers ; Senior Economisers, 
Ltd., economisers ; The Permutit Company, 
Ltd., water softening plant ; Bailey Meters 
and Controls, Ltd., boiler control systems ; 
Braithwaite and Co., Engineers, Ltd., 
softened water tank ; Whessoe, Ltd., fuel 
tanks ; Brush Electrical Engineering Com- 
pany, Ltd., turbo-alternators ; Johnson and 
Phillips, Ltd., switchgear. 





CaTHODIC PRroTtection.——-Cathodic Corrosion Con- 
trol, Ltd., a subsidiary of Constructors John Brown, 
Ltd., has developed a method of combating corrosion 
of ships’ hulls by adapting its standard CX3 line 
anode and incorporating it into an automatically 
controlled cathodic protection system. The system 
has the approval of Lloyd’s Register of Shipping. 
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SHORTER REPORTS 





Radar for Port of London 


EXPERIENCE Of harbour radar at a number of 
major ports throughout the world has demon- 
strated both to shipowners and port authorities 
that such a system, in conjunction with the 
recently standardised marine V.H.F. com- 
munication frequencies, offers great advantages 
and economies both of time and money. The 
Thames Navigation Service is now being imple- 
mented in its preliminary stage, as illustrated, and 
the first harbour radar installation will be a 
Decca Harbour Radar, type 33, a contract for 
which has been placed by the Port of London 
Authority. The latter is building new harbour 
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river will be the first to benefit. Through this 
area pass an average of eighty ships each way every 
twenty-four hours throughout the year, and, in 
addition, Gravesend is the port control point 
where customs and Port Health Authorities 
grant pratique and where sea and river pilots 
change over. The channel is 1000ft wide and, 
in addition, there are two entrances to Tilbury 
Docks, tug stations, ferries, the Tilbury landing 
stage and numerous other harbour activities. 
Ships also use the reach as an anchorage and it 
has become essential for the Port Authority to 
take steps to prevent undue congestion of ship- 
ping in this area during periods of low visibility. 

The radar to be fitted is based on type 32, and 
is a high definition X- 
band equipment having 
an aerial reflector of 
parabolic section with a 
horizontal aperture of 6ft 
and a vertical aperture of 
lft 8in. This system 
provides a_ horizontal 
beam width of 1-2 deg. 
at half-power points 
with a_ vertical beam 
width of 20 deg. Within 
plus or minus 10 deg. of 
the main beam the side 
lobe level is better than 





AND QUARANTINE P 
23 dB and is better than 
\ STATION CIRCLES INDICATE COVERAGE ; ; - 
\ GRAVESEND ON 1% MILE 30 dB outside this point. 
\ RANGE SCALE The aerial has a speed 
Ne of 24 r.p.m. and to ensure 
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Decca harbour radar at Gravesend 


offices adjacent to the Royal Terrace Pier, on 
the south bank of the river at Gravesend. The 
building is designed round the “ operations 
room,”’ which will be an integrated port operating 
centre, collecting, sorting and providing to ships 
navigational information covering the whole 
river from The Nore to London Bridge. The 
scanner of the first radar will be mounted on the 
roof of the building and the display will provide 
in the operations room a detailed picture of the 
situation in Gravesend Reach, over some 5 miles 
of river. 

The operations room is designed so that, as a 
result of experience, further radar stations can be 
set up both above and below Gravesend, feeding 
additional displays. Eventually, if the demand 
necessitates, the entire river from the seaward 
limit of the port up to the Royal Docks will be 
shown on eight radar displays at one central 
position. 

The choice of Gravesend for the first radar 
station means that the most critical section of the 





continuous operation 
during maintenance there 
are two separate trans- 
mitters and receivers 
with remotely controlled 
changeover switching arrangements. The display 
is of Decca Fixed Coil pattern, having 15in long 
persistence fluoride tubes and with provision for 
off-centring. 

The system will provide a comprehensive 
picture of shipping activity and the display of this 
information in the new centre will assist the staff, 
pilots and other river users in the efficient opera- 
tion of the port. From the radar information 
available there should be enhanced economy in 
the operation of tugs since the authorities can 
forecast requirements and make allocations 
accordingly. Calls for assistance can be assessed 
and the necessary services organised while a 
steady flow of traffic can be maintained and costly 
delays, caused by ships anchoring in the fairways 
in bad visibility, avoided by the assistance of the 
shore radar. Furthermore, port maintenance 
can be more efficiently operated since the position 
of buoys, &c., can be checked by radar and 
should any be adrift warnings can be issued and 
recovery aided. 


Belt Conveyor as a Controller 


A Note has been received from the makers 
of Sandvik steel belt conveyors describing how 
a steel belt conveyor is used as a control device 
for the cutting stroke of a separating saw. At 
the works of the Mineral Wool Insulation Com- 
pany, of California, U.S.A., mineral wool blankets 
are fed individually along a conveyor belt into 
a continuous wrapping machine. The blankets 
emerge on a conveyor belt as a continuous 
wrapped strip. The problem of rege 4 the 
wrapping between individual blankets dif- 
ferent length was overcome by installing a 
lin wide Sandvik steel belt conveyor parallel 
with one side of the conveyor carrying the 
blankets through the machine. On the ingoing 
side of the machine a photocell is fitted and the 
beam to this cell, passing through the spaces 
between the individual blankets, actuates a 
solenoid. The solenoid moves a stop over the 
adjoining steel belt conveyor and each move- 
ment releases a small permanent magnet trip 
block. Each trip block adheres to and is carried 
along the steel belt conveyor at the same speed 
as the blankets are carried through the wrapping 
section of the machine on their conveyor. 

At some distance along the outgoing side of the 
machine each trip block contacts a micro-switch 
that energises the cross feed of a saw which 
advances and cuts across the wrapping in the 
space left on the ingoing side of the machine 
between the blankets. The magnetic trip blocks 
are carried on round the return side of the steel 
belt conveyor to a storage line holding a number 
of blocks behind the solenoid-operated trip stop 
of the space detection unit on the ingoing side. 


Forth Road Bridge 


Tue Forth Road Bridge Joint Board has placed 
a contract, valued at approximately £2,500,000, 
with John Howard and Co., Ltd., 13, Bucking- 
ham Gate, London, S.W.1, for the first phase of 
the new Forth road bridge. Work on the 
bridge will begin within a week or two with the 
construction of the foundations for the main 
piers of the bridge, including compressed air 
caisson work. anchorages for the main 
cables will also be started on. These will require 
large tunnels, up to 40ft square, some 200ft into 
the rock. The reinforced concrete side towers 
will be about 150ft high, and their erection is part 
of the first phase, too. The bridge will have a span 
of 3300ft between the main piers, the largest clear 
span in the United Kingdom ; it will be the 
largest suspension bridge in Europe and the 
fourth largest in the world. The consulting 
engineers for the scheme are Mott, Hay and 
Anderson, of London, and Freeman, Fox and 
Partners. 





An artist’s impression of the new Forth road bridge 
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Diesel Shunting Locomotive 
A series of trials has been completed success- 
by the first model of a new range of diesel 
i ical shunting locomotives intro- 
duced by John Fowler and Co. (Leeds), Ltd., 
4 locomotives are a 


The demonstration locomotive on which trials 


have been carried out under widely varying 
conditions in different industrial establishments 
is illustrated on this . It is a 185 b.hp., 


0-4-0 locomotive, developing an initial starting 
effort of 19,000 Ib. The makers claim a 

for the torque-converter 

form of transmission in that it gives simplicity 
of control ; stepless acceleration with no loss of 
tractive effort when changing gear ; good braking 
effect from engine and transmission when travel- 
ling down grade with a load ; precise control of 





185 b.h.p. diesel shunting locomotive fitted with a single-stage torque converter 
and three-speed air-operated gearbox 


wagon loads down to less than 4 m.p.h.; and 
economy in fuel consumption. 

The leading dimensions and characteristics of 
the demonstration locomotive are: overall 
length (over buffers), 2ift ; height, 11ft 7in ; 
overall width, 8ft 6in ; and, with 3ft 6in diameter 
wheels, a wheelbase of Sft 6in. It has a top speed 
of 12 m.p.h., with 30 tons adhesive weight. The 
power unit is a Leyland/Albion six-cylinder, 
normally aspirated, four-stroke engine, with a 
twelve-hour rating of 185 b.h.p. at 1600 r.p.m. 
From the single-stage torque converter the drive 
is taken through a cardan shaft to a “ Wilson ”’ 
three-speed, air-operated, epicyclic gearbox and 
then to an air-operated forward and reverse unit, 
embodied in which is the reduction gearing and 
the main jackshaft. 

The single-stage torque converter fitted in the 
locomotive is capable of a 3 to 1 torque multi- 
plication. In series with the torque converter is 
a heat exchanger and a service oil tank and filter. 

Conveniently grouped driving controls dupli- 
side of the cab include the engine 
, air brake, gear change lever, forward and 
control lever, sander control and whistle. 

A central gauge and instrument panel is 
wong ork eH pir hardener switch 

is i to prevent unauthorised opera- 

J Forward and reverse indicator lights are 

with safety devices which ensure 

shut down of the engine in event of excessive 

temperature, low lubricating oil 

excessive converter oil tempera- 

Straight air Westinghouse brake gear 

operates on each wheel, and air is 

supplied by a compressor driven by belt from an 
extension shaft at the front of the engine. 

Careful attention has been given to provide all- 
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round driver vision and at the rear of the cab 
there is a covered shunter’s platform extending 
across the width of the locomotive. When work- 
ing two locomotives in multiple operation, there 
is easy access from one cab to the other without 
the driver first having to descend to ground level. 

We are informed that these hydraulic-mech- 
anical locomotives can be supplied as single or 
tandem units in a power range of 185 to 460 
b.h.p. with an 0-4-0 or 0-6-0 wheel arrangement, 
and for rail gauges between metre to 5ft 6in. 
The locomotives will cover a range of initial 
tractive efforts of from 18,000 Ib up to 40,000 Ib. 


Jet Transport Projects 

DETAILS are now available of two jet transports 
projected by Handley Page, Ltd., Cricklewood, 
London, N.W.2, the “H.P.111”’ and the 
“ H.P.113.” The first is a very powerful aircraft 
on well-established principles, the second a small 
high-speed research jet-liner which is intended to 
demonstrate the practicability of the boundary 
layer control techniques in which the firm have 
shown such interest. 

The military transport aircraft, derived from 
the “ Victor”? bomber, would be capable of 
fulfilling the tactical roles of parachute dropping 
and assault landing as well as long-range heavy 
transport. The use of a jet aircraft off and on to 
“ semi-prepared”’ run- 
ways has led to great 
power—four Rolls- 
Royce “ Conway” 11 
by-pass jets of 17,250 Ib 
sea level static thrust 
each—and to the specifi- 
cation of reverse thrust, 
flap blowing, and an 
undercarriage with a 
skid as well as twelve 
wheels, on each main leg. 
The wing and tail of the 
projected aircraft are for 
the most part identical 
with those of the 
“Victor,” except that 
both have drooped lead- 
ing edges and there are 
no leading edge flaps, 
but the wing is fitted 
low down on a 15ft 6in 
- diameter circular 

= fuselage which, despite 
a 9-6 Ib per square inch 
pressure differential, has 
large doors under the 
near section. 

The forward part of the fuselage, back to the 
main spars, consists of a flight deck and passenger 
cabin in the top half and a hold for heavy freight 
in front of the spars. From there back to the 
doors there is a hold 11ft 6in high and wide and 
40ft long. The floor is in two parts, one fixed 
on the bottom of the hold and the other able 
either to rest on the first or be lifted by the 
freight hoists and form a separate upper deck. 
Thus, bulky freight or passengers can be carried 
on two levels, or heavy dense objects on a deep, 
strong floor at the lower level. The upper floor 
can be extended over the main doors by fitting 
easily handled sections. Rearward facing seats 
— accommodate 202 passengers at 34in 
pitch. 

In the tactical role, loads could include tracked 
vehicles of up to 22 tons weight. Air dropping 
of loads up to | ton each can be performed 
from either upper or lower deck, and 120 para- 
troopers can be landed, jumping in four sticks 
simultaneously. 

The aircraft will carry an “* Artouste ”’ auxiliary 
generator in the starboard wing root. The only 
auxiliary draw on the main éngines will be 
constant-frequency alternating current. For 
flight above 35,000ft, at which level the “ Artouste”’ 
can be started, stand-by alternators driven by 
ram-air turbines are provided. 

That part of the structure derived from the 
bomber—i.e. the wing—has, of course, a limited 
fatigue life, probably 45,000 hours in long-range 
transport, 36,000 hours in short-range transport, 
and 18,000 hours in supply-dropping. The wing, 
we are advised, uses multiple loadpaths through- 
out to the extent of being “ fail-safe,” and 
cracks will be visible on inspection. 

The gross weight of the aircraft will be 
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240,000 Ib and the span 130ft over the wing-tip 
tanks ; this corresponds to a wing loading of 
85 lb per square foot. The maximum payload 
of 53,000 lb would be carried 3300 nautical miles 
in still air: the maximum landing weight is 
180,000 Ib. At 200,000 Ib the machine would 
cruise at 545 m.p.h. at 50,000ft. ~ 

For operation from semi-prepared runways, 
the weight is limited to 180,000 Ib : the maximum 
payload can then be carried 500 nautical miles. 
Taking off from grass (the tyre contact pressure 
is reduced to 45 Ib per square inch by the extens- 
ible skids), SOft is reached in 3000ft in an ambient 
temperature of 40 deg. Cent. at a weight of 
144,000 Ib, or 152,000 lb using methanol injection. 
On wet grass, using flap blowing until touchdown, 
reverse thrust and a drag parachute, the ground 
run at maximum weight is only 2600ft. 

The sponsors believe that aircraft ordered now 
could be in service by the end of 1962. 

The “ H.P. 113,” a small jet-liner which would 
serve to carry small numbers, up to twelve, of 
passengers over long distances, though, of course, 
not at commercial cost levels, is powered with 
two Bristol “ Orpheus’ jet engines slightly 
modified to allow four-stage auxiliary compres- 
sors in front of the engines to be driven at engine 
speed through mechanical clutches. These two 
relatively small engines—probably about 2 tons 
thrust each—will allow the aircraft to take off 
at 36,500 Ib, with a payload of 2520 Ib (the 
maximum) and fuel for 3640 miles with full 
allowances, or with 1000 Ib payload and fuel for 
a 4330 mile stage. This performance would 
allow eleven passengers to fly from Lyneham to 
Woomera with only two stops in less than 
twenty-one hours. The contribution of boundary 
layer control is an increase of over 60 per cent 
on stage length, and of maximum range from 
3870 to 6300 miles. 

The aircraft has a superficial resemblance to 
other light jet transports such as the “ Sabre- 
liner,’’ but the engines are within the rear fuselage 
with scoop intakes, and the tail-plane is mounted 
on top of the fin in the manner initiated by the 
“Victor’’: the tail-plane moves but there are 
narrow elevators as well. The tail surfaces as well 
as the wing are laminarised, and only a narrow 
rudder is required. Boundary layer control is 
also applied in the form of flap-blowing : it is 
expected that the compressors would only be 
clutched in at altitudes above 20,000ft, while 
blowing would be confined to low speed and low 
altitude flight. The suction would be applied 
to narrow machined slots, but on the leading 
edges and access doors in the wing surfaces it 
takes place through the pores of sintered steel, 
The aircraft cruises at Mach 0-8, corresponding 
to 528 m.p.h., all long-range flights being 
carried out at about 40,000ft: the flight en- 
velope is dictated by the same parameters as 
for a conventional aircraft, and it is not 
expected that suction will influence the 
maximum Mach number limitation. The 
ranges quoted assume that no precipitation 
will be encountered at operating altitudes. 


Self-Sealing Swivel Joint for Pipes 

THE construction of a [self-sealing swivel 
joint for pipelines which is now being made by 
Hilyn Industrial Equipment, Ltd., Lockfield 
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Elbow pattern seal-sealing swivel joint for pipes 
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Avenue, Brimsdown, Middlesex, is shown in the 
accompanying drawing. It consists of a body 
with a pipeline connection in which a second 
connection can swivel through 360 deg. The 
second connection is retained in the body by a 
cap nut and has a part-spherical flange which 
bears against an annular P.T.F.E. sealing ring 
rigidly located by the cap nut. A spring held 
in compression between annular recesses in the 
body and swivel connection maintains an effec- 
tive sealing pressure between the ring and the 
flange. In addition to allowing a full circle 
adjustment between the ends of pipelines, the 
mushroom shape of the connection flange is 
designed to allow up to 10 deg. sideways move- 
ment to provide for pipe misalignment. 

The standard joints are made in elbow or 
straight patterns for pipes from }in to 2in B.S.P., 
and, if required, sizes up to 6in can be supplied. 
It is stated that in tests these joints have withstood 
pressures exceeding 2500lb per square inch. 
For normal industrial applications they are suit- 
able for pressures up to 500 lb per square inch 
and temperatures up to 485 deg. Fah. Normally, 
the component parts are made from gunmetal, 
but to special requirements they can be supplied 
in malleable iron, aluminium, or stainless steel. 


‘Diagrid *’ Floor for U.S. Embassy 


A FLooR of unusual design is being built by 
Wates, Ltd., the building and civil engineering 
contractors, in the new United States Embassy 
at Grosvenor Square, London. It is to be the 
first floor and will contain over 200 tons of 
steel. The full area for the main block and both 
wings will be patterned on the underside by 
diamond-shaped relief work in what is called 
** diagrid ’’ construction, fashioned from precast 
units, 26in deep, U-shaped, and set at 7ft 94in 
centres ; the overall depth of the level is 42in, 
made up of 1lin and 4in slabs and 3lin and 38in 
projecting beams beneath. 

The construction of this floor is being under- 
taken in three stages. First, the precast units 
are set out and placed, then the steel is fixed and 
the concrete poured. Next comes the placing 
and fixing of trunking for air-conditioning 
ventilation, heating, plumbing and electrical 
carcasing, including cork insulation for trunking. 
Then, with shuttering placed at the second slab 
soffit level, the steel is fixed and concrete poured 
for the floor slab proper. 

At this level the perimeter of the building juts 
out from the lower external supports and the 
floor is cantilevered a distance of 7ft from the 
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columns below, with a slab thickness of [lin all 
round the building. 

The architects are Eero Saarinen and Asso- 
ciates, in association with Yorke, Rosenberg and 
Mardall. The consulting engineer is Felix J. 
Samuely. 


Aluminium Hatch Covers 


IN recent years ‘there has been an increasing 
interest in the possibilities of aluminium as a 
material for hatch covers, and the announcement 
that complete sets of welded aluminium Mac- 
Gregor insulated ‘tween deck covers are to be 
fitted in three Royal Mail 
Line ships, now being 
built at Belfast by Har- 
land and Wolff, Ltd., 
comes as a result of 
development work and of 
successful service experi- 
ence with existing instal- 
lations, The structural 
design of these covers 
has been developed by 
MacGregor and Co., 
Ltd., in conjunction with 
Saunders-Roe (Angle- 
sey), Ltd., who are 
fabricating them from 
materials supplied by 
Northern Aluminium 
Company, Ltd. 

In hatch covers the 
weight saving made 
possible by the use of 
aluminium increases the 
cargo deadweight of the 
ship and facilitates hand- 
ling. The corrosion re- 
sistance of the material 
and a consequent reduc- 
tion in maintenance can 
also be taken into 
account, and all these factors together can 
more than outweigh the increased first cost 
of aluminium covers. A very good case for 
aluminium construction is also offered by the 
heavy insulated covers of refrigerated ships, the 
handling of which, particularly in the lower 
*tween decks, can be a difficult operation. 

Until the introduction into general use of the 
inert-gas consumable-electrode welding process, 
the development of aluminium covers was 
delayed by the impossibility of designing riveted 
structures to compete economically with welded 
steel structures. In 1954, however, the first 
aluminium MacGregor hatch covers were fitted 





The precast shell units are 26in high and Ilin wide, and are here shown in position at 7ft 9}in centres 
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experimentally in the ore carrier “ Sunbrayton,” 
built by the Burntisland Shipbuilding Company 
for Saguenay Terminals, Ltd. (now Saguenay 
Shipping, Ltd.) and although these were of 
riveted construction they have provided valuable 
service experience 

The “ Sunbrayton,” of 7850 tons deadweight is 
designed to carry bauxite from Mackenzie on the 
Demerara River, British Guiana, and has one 
hold served by five hatches fitted with single-pull 
MacGregor covers of which No. 1 and No. 5 
hatches, of sizes 18ft by 20ft and 30ft by SOft, 
respectively, have aluminium covers. 

A full-scale prototype of a section of one of 





Aluminium hatch covers as fitted to “* Sunbrayton ”’ 


the “‘ Sunbrayton ” covers was tested to the satis- 
faction of the Ministry of Transport at Alu- 
minium Laboratories, Ltd., Banbury, in 1954, in 
the presence of representatives from the Ministry 
and Lloyd’s Register of Shipping. The cover 
was subjected in the test rig to a load of 8 cwt. 
per square foot without any sign of distress, and 
thereafter to almost twice that load without 
failure occurring. 

The scantlings of the covers thus tested had 
been selected on the basis that strength and 
deflection were to be comparable with the 
equivalent steel covers, and the same principle 
has been followed with later designs. On this 
basis the proportion of weight saved by using 
aluminium with welded construction is about 
50 per cent. 

The owners of the “ Sunbrayton ”* report that 
after four years of rigorous service the aluminium 
covers are in very good condition, comparing 
favourably with the steel covers on the remaining 
hatches. This report is the more interesting since 
it was necessary to use the same type of standard 
steel fittings as for the steel covers. These were 
attached with steel rivets, a chromated packing 
being placed between the faying surfaces, and in 
no instance is there evidence of galvanic action 
on the surrounding aluminium plate. 


Light Television Camera 


We learn from Marconi’s Wireless Telegraph 
Company, Ltd., that its latest design of television 
camera channel* is under operational trial by the 
British Broadcasting Corporation at Riverside 
Studios. This camera 


side broadcasting and the studio. aoe 
derives: foom the Matk Hit channel, whieh uses 
the 44in image orthicon pick-up tube, and which 
has been adopted by television authorities 
the world. The Mark IV camera 
weighs less than 100 Ib. Advantage is thus 
taken of the technical merits of the 44in tube, 
the maker claims, at a weight comparing favour- 
Fifteen of these camera channels were recently ordered by 
te BBC. (or i new ei Teleison Came ad, 


for ies pen tehvvidon eheaes at Brisbane and Hobart. 
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ably with that of cameras designed specifically 
to take only the 3in tube. 

Twelve valves are used in the camera itself, 
and seven of these are the long-life close toler- 
ance Mullard Type E88CC. The use of these 
valves, together with plug-in printed wiring sub- 
panels and improved circuit design, is said to 
have resulted in a more stable and uniform 
performance. The inherent stability is so high 
that the “electronics *’ of all the cameras in a 
studio can be controlled from one position. 

The new features reported include an image 
orbiting device which is designed to prevent 





“ sticking ** on static pictures (thereby prolonging 
the useful life of the pick-up tube) and a new 
picture and waveform monitor with 14in picture 
and Sin waveform tubes. The camera control 
and power supply are arranged for rack or 
mobile mounting, and the control panel contains 
no valves. The compact printed wiring boards 
have two screened busbars running along the 
edges, providing low impedance H.T. points, 
earth points and heater supplies. These busbar 
systems add to the mechanical rigidity of the 
board and are used to provide a means of fixing. 
The circuits are carried on small printed sub- 
assemblies which are plugged into the main 
frame giving easy access for rapid maintenance. 

The four-position lens turret is carried by a 
large diameter tube running in self-aligning 
bearings at back and front of the camera, with an 
indexing mechanism at the rear. A single turn 
of a handle on the right-hand side of the camera 
moves the turret one position, with a non-linear 
rotation which permits a heavy set of lenses to 


be accelerated from rest and smoothly 
halted: The indexing mechanism works 
silently. A turret position indicator is 


visible in the viewfinder hood. The lenses have 
the same type of flange and clamping as the 
Marconi Mark III but are mounted on an 8in 
diameter pitch circle. Any lens up to 40in 
focal length can be mounted opposite a 2in 
lens without interference. A hollow shaft permits 
turret mounted lenses of the “ Studio Zoomar’”’ 
type to be used ; alternatively, the turret can be 
removed to accommodate the larger zoom lenses. 

A 7in diagonal rectangular tube, recessed into 
the back of the camera, is used for the viewfinder. 
This is larger than that used in previous cameras 
and there is no need for magnifying lenses. 
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A new design of yoke of somewhat smaller 
diameter and lighter weight has been used. The 
yoke carriage slides on self-aligning P.T.F.E. 
bearings 


running on chromium-plated guides, - 


giving very low static friction and wear. A 
simple focusing mechanism is provided, operated 
from a three-spoke capstan wheel on the right- 
hand side of the camera, giving approximately 
two turns for full travel. 

A 4tin image orthicon pick-up tube manu- 
factured by the English Electric Valve Company, 
Ltd., is being used in the camera during the 
current B.B.C. trials. 


Reorganisation of Steam Services 


As part of a reorganisation of steam services 
a new central boiler house has been built at the 
Nightingale Road Works of Rolls-Royce, Ltd. 

This centralisation of steam generation plant 
permitted the closure of two boiler houses which 
contained ten boilers of the oil-fired Lancashire 
and locomotive design. The steam generated is 
provided to meet the process and space heating 
——— of machine shops, plating shops, 


The main contract for the erection of the new 
boiler house building and the new boilers and 
auxiliary equipment, was awarded to Danks 
of Netherton, Ltd., while the architects were 
J. Seymour Harris and Partners. 

The boiler house building is 97ft 8in long by 
40ft wide and 26ft high to the ridge, and is of 
steel portal frame construction with patent 
glazing extending from 10ft above floor level, 
and the roof is constructed of galvanised steel 
decking covered with 4in thick insulation board 
and mineral surfaced felt. Ventilation is pro- 
vided by a continuous ridge type ventilator. The 
boiler house is cool in summer and is adequately 
ventilated all the year round, and the portal 
frame construction made it possible to reduce the 
height of the building. 

The chimney is 120ft high with an internal 
diameter of 6ft. 

As will be seen from the illustration the new 
boiler installation consists of five 11ft dia- 
meter Danks of Netherton super-economic 
“ Contraflo’’ boilers constructed with safety 
valves set to blow off at 105 Ib per square 
inch. Each boiler has a steam output of 14,000 Ib 
per hour from feed water at 170 deg. Fah. when 
burning fuel oil having a viscosity of 950 or 
3500 seconds Redwood No. | at 100 deg. Fah. 
All boiler operating valves have been fitted towards 
the rear and are accessible from the cat walk run- 
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ning along the top of the boilers. The feed water 
mains have been arranged in trenches which 
run the full length of the boiler house. The 
boilers are lagged with “* Fibreglass’ 2in thick on 
high plates, 24in thick on low plates, supported 
by lin meshwire netting and finished with 4in 
of hard setting compound. 

Three main oil storage tanks are provided, 
each 18ft in diameter by 20ft high, and having a 
total nominal capacity of 440 tons. The tanks 
are unlagged, and are provided with steam coils 
for normal operation, and electric outflow heaters 
for starting up operations. Each boiler is 
equipped with Clyde pressure jet oil burning 
equipment which operates under induced draught. 
The oil pumping and heating unit consists of two 
steam-heated oil heaters together with an 18kW 
Dunlow electric oil preheater which is only 
used for starting up. 

There is a 5000 gallon capacity mild steel feed 
water tank protected internally by Apexior No. 1. 
The admission of cold make up water is controlled 
by a Mobrey magnetic level switch which 
operates a motorised valve in the softened water 
main. Two Weir vertical single cylinder double 
acting feed pumps are installed and the exhaust 
steam from the feed pumps is passed through a 
copper coil in the boiler feed tank. Each boiler 
is provided with a Ronald Trist *‘ Thermofeed ”’ 
control together with the automatic regulating 
valve in the feed water line and a control valve 
intheauxiliary steamline, Ronald Trist ‘‘ Mobrey”’ 
low water alarms are also fitted to each boiler. 

All make up water which is approximately 
25 per cent of total boiler output is passed 
through a base exchange softener supplied 
by Feedwater Specialists Company, Ltd., of 
Liverpool. This softener is capable of dealing 
with a maximum flow rate of 5000 gallons per 
hour, and with Derby Towns water can soften 
a total of 80,000 gallons between regenerations. 
An adjunct treatment consisting of selected 
tannins, Calgon and caustic soda is also provided. 
A number of safety controls have been installed, 
and include :—Flame failure equipment which 
operates a magnetic valve in the fuel oil line, to 
shut off fuel supplies should a failure occur ; a 
** Mobrey”’ low water alarm which operates a 
magnetic valve in the fuel oil supply line ; and 
Igranic flow switches in the cooling water circuit 
to each i.d. fan, so that should the cooling water 
flow be restricted these flow switches will auto- 
matically shut down the fan and the oil burning 
equipment on the particular boiler. 

The new boiler plant has achieved a consider- 
able reduction in fuel and labour costs. During 
the summer period, when no space heating steam 





Boiler house at Rolls-Royce works, Derby 
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is used, the installation has resulted in the weekly 
fuel oil consumption falling from 80 to 60 tons 
per week. In addition, whereas the maximum 
fuel oil consumption on the new installation has 
been of the order of 215 tons per week during the 
most severe winter weather, the maximum con- 
sumption with the old plant was of the order of 
315 tons per week. 

The annual fuel consumption of the site from 
1954 onwards was as follows : (prior to instal- 
lation of new boilers): 1954, 8969 tons ; 1955, 
8994 tons ; 1956, 8946 tons—({boiler plaat com- 
pleted December 31, 1956) : 1957, 6495 tons. 

It will be seen that although the weather in 1957 
was comparatively mild compared with previous 
years, there has been a considerable reduction in 
fuel consumption. 

An estimate of the fuel saving made, based 
upon “ Degree _Days”’ calculation, indicates 
that approximately 1700 tons of fuel oil of the 
2500 tons actually saved was mainly attributable 
to the increased efficiency brought about by the 
new plant. As the average price of fuel oil 
during 1957 was more than £12 per ton, the 
financial savings over this period of twelve 
months amounted to over £20,000. In addition 
to the financial saving resulting from the reduction 
in the fuel oil used, a further £2000 per annum in 
labour costs has been saved by operating one 
central boiler house instead of two smaller 
units. 

The exit gas temperatures from the boilers are 
always maintained at 400 deg. to 450 deg. Fah. 
at all loads from 60 to 110 per cent of 
the boiler rating. CO, readings of between 11 
to 13 per cent can be maintained without any 
difficulty at loads between 60 and 100 per 
cent of the boiler ratings. Although normally 
rated at 14,000 Ib per hour, the boilers have been 
operated for test periods at outputs of over 
15,000 Ib per hour. 


Boring and Facing Head 


THE accompanying illustration shows a new 
tool developed by the Swindon Tool Company, 
Ltd., Trading Estate, Cheyne Manor, Swindon, 
which can be used as a normal adjustable boring 
head, or for repetition facing or undercutting 
operations. The slide on which the boring tool 
holder is mounted in the head is actuated by a 
self-contained, spritig-loaded, hydraulically con- 
trolled system. Through this system the cutting 
tool slide is moved outwards whilst the head 
rotates to face or undercut work until a preset 
stop is encountered. The tool slide has a travel 
of 24in across the head, and when an angular 
tool setting in the holder is used the head has a 
maximum facing capacity of 9in diameter. Inter- 
changeable taper shanks can be provided to 
enable a head to be used on a number of different 
machines in a workshop if necessary. 

Referring to the illustration, the larger of 
the two dials to be seen on the body side is the 
micrometer stop used in facing operations to 
control the length of slide traverse and thus 
diameter of cut. This dial is graduated in incre- 
ments of 0:002in. ‘The smaller dial is the normal 
slide setting micrometer screw, which is dis- 
engaged during facing operations by movement 
of a small locking lever on the face of the body. 
A jib locking screw is fitted in the head on the 
opposite side of the slide to the micrometer screw. 

Projecting from the upper and lower faces of 
the body are two square nuts, which may be 
operated by a spanner to return the tool slide 
to its inner setting for facing work. As either of 
these nuts is turned a load is imparted toa spring 
which develops a pressure of some 140 Ib per 
square inch in the cylinder of a closed hydraulic 
system when the slide has reached its innermost 
setting. The slide is coupled to the piston-rod 
of the hydraulic cylinder, and the speed of its 
movement outwards during the facing stroke is 
controlled by the opening of a needle valve, 
through which the pressure fluid passes from one 
side of the piston to the other. A graduated knob 
on the lower face of the body is used to set the 
needle valve opening. The hydraulic system is 
maintained under a constant pressure and 
normally it only needs topping up after a tool 
has been in constant use for six to eight weeks. 
When the tool is being used as a normal boring 
head the control valve is kept open and the internal 
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Automatic boring and facing head with a tool holder 
slide actuated by integral hydraulic pressure system 


hydraulic pressure serves to take up any backlash 
in the slide. 

In the normal facing operation from a hole 
the slide is first centred in the head and the feed 
control valve closed. The main machine slide 
is then used to set the tool to the required 
depth of facing cut and the control valve opened 
to allow the slide to move outwards till the 
cutter tip just contacts the side of the bore on 
the workpiece. The valve is then closed to stop 
further slide movement, and the micrometer stop 
disc is turned anti-clockwise (one turn per 
0-100in diameter on face) to the required face 
diameter. After the slide has then been 
wound back a short distance for the tool tip 
o clear the bore side, the control valve is 
opened to start slide cross feed as_ the 
machine spindle is started. The head slide 
continues to move outwards to carry the tool 
over the face until its movement is halted by 
the micrometer stop. Repeat cuts can be taken 
by winding the slide back .with the machine 
stopped between cycles, without any need for 
further settings to the micrometer stop or 
control valve. Workpieces can be undercut 
or recessed using the same procedure. 


A.W.R.E. Research Reactors 


As announced on page 106 of THE ENGINEER 
for July 18, the Atomic Weapons Research 
Establishment at Aldermaston is equipping itself 
with research reactors to be called “ Horace” 
and “ Herald.’’ These were very briefly described 
in our report, but more information has now 
become available. 

* Horace ’’ became critical on May 7 and is an 
experimental reactor in which various arrange- 
ments of fuel and reflector elements may be 
tested for “ Herald.’’ The core is moderated, 
cooled and shielded by ordinary water in a 
12ft diameter tank sunk 15ft below ground. 
Dummies of neutron-beam tubes and sections of 
the graphite thermal column, lead shields, &c., 
simulate the equipment of “ Herald,” and so 
help to give a representation of the neutron flux 
pattern that will be obtained in the later reactor. 
The power is restricted to about 10OW. This out- 
put is low enough to be dissipated by natural 
convection, while the flux density reached is 
sufficiently high for measurements of neutron 
flux distributions to be made easily by foil 
activation techniques. Suitable means of con- 
trolling water temperatures are included which 
allow certain coefficients of reactivity important 
in the evaluation of safety to be measured. For 
example, the change of reactivity per unit rise 
of temperature of water between fuel plates, with 
water temperature constant outside the fuel 
elements, is being measured for a typical core. 
It has been demonstrated that this temperature 
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coefficient has a most desirable large negative 
value (about 0-012 per cent per deg. Cent.) over 
the range of temperature 17 deg. to 35 deg. 
Cent., and this temperature range is being ex- 
tended to 65 deg. Cent. Core loadings with 
different arrangements of fuel and reflectors are 
being tried in order that the best fast and thermal 
neutron fluxes may be obtained at the experi- . 
mental ports in “ Herald.” The effectiveness of 
control absorbers is being examined. The 
reactor is also being used to train staff who will — 
use and operate “ Herald."" The well occupied 
by “ Horace ’’ will eventually become the store 
for used fuel from “* Herald.” 

“Herald” itself will use highly enriched 
uranium fuel and operate at SMW. It is being 
built by the A.E.1.-John Thompson Nuclear 
Energy Company, Ltd., and is in fact an adapta- 
tion of that company’s “ Merlin ’’ design* to an 
A.W.R.E. specification. We understand that 
the need for a versatile research reactor at 
A.W.R.E. has been acute for some time. The 
basic requirements are for a reactor to provide 
(a) intense beams of thermal and epithermal 
neutrons, and (5) high neutron flux for irradiat- 
ing small samples used in radio-chemical research. . 
“ Herald,”’ moderated by ordinary water, will also 
afford a very high flux of fast neutrons for the 
study of radiation damage. 

Clearly certain applications of the reactor will 
be associated with atomic weapons and therefore 
secret. However, some uses have been described. 
For example, activation analysis will be used 
instead of present chemical analysis of materials. 
A flux of 10 nj/cm’*sec. makes it possible 
to detect as little as 10-* ug of certain 
elements. Radiochemical studies of short- 
lived nuclides produced in neutron-induced 
fission of various isotopes will be possible. 
Production of certain short-lived radio- 
active isotopes will benefit a number of 
researches in the Establishment. Time-of-flight 
techniques will be used to measure various total 
and partial neutron reaction cross sections as a 
function of neutron energy in the range from 
thermal to 100keV. A fast neutron chopper of 
high resolution, and associated evacuated flight 
tube and detector stations, are now being built 
for this purpose. The reactor will also provide 


neutrons or y-rays for calibration of instruments 
and tests of shielding. Some of these types of 
work have hitherto been done on “ Bepo”’ and 
“ Dido”’ at Harwell. 

“Herald”’ is scheduled for completion in 
December 1958. A probable initial core arrange- 
Se eee ee eee ee The 

e ts are plates of U, Al alloy, generally 
similar to those used in “ Dido,’ “ Pluto,” the 
Dounreay materials testing reactor, 
“* Merlin.”’ The uranium to be used is enri 
and each element will contain 161 g of U™. 
Reactivity is to be controlled by means of four 
cadmium sheets clad in stainless steel. A coarse- 
control and two shut-down absorbers will each 
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column ; the upper position is convenient for 
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* See Tue Enorveer, August 19, 1955, page 262. 








Power Plant for Canadian 
Aluminium Smelter 


In an article entitled “ Aluminium Smelter 
Plant at Baie Comeau, Canada’ which was 
printed in our issue of February 7 of this year, 
brief mention was made of the equipment sup- 
plied by the British Thomson-Houston Company, 
Ltd. This company was responsible for the 
design, manufacture and installation of the com- 
plete power conversion plant, consisting of 
transformers, rectifiers, switchgear and ancillary 
uipment for Stages 1 and 2, Stage | of the 
ter which is being built for Canadian 

Aluminium Company, Ltd., a subsidiary 
oo British Aluminium Company, Ltd., was 
mpleted in December of last year, and the 
metal poured. Each pot line, consisting of 
stub pattern Soderberg furnaces, requires 
‘Tanga at 850V d.c. and since the smelting 
is continuous it is essential that the 
cocerical supply i is always available. To ensure 
this, the design of the plant provides for the 


z ere 


power. Thus any seven of the eight conversion 
units can maintain the full output required from 
the pot line. 

Each unit consists of a single rectifier trans- 
former, illustrated herewith, and rated at 
12,100kW, 850V d.c., coupled to a bank of 
eighteen truck-mounted cubicle-enclosed pump- 
less steel-tank mercury arc rectifiers, this 
form of enclosure giving a high standard of 
protection and also providing excellent acces- 
sibility to a degree, it is claimed, not generally 
encountered in Canada for equipment of this 
size. Apart from the question of size, the trans- 
formers are of interesting design and incorporate, 
as part of the main assembly, a phase-shifting 
transformer which enables 48-phase overall 


One of sixteen rectifier transformers rated at 12,100kW 
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(Top) Assembled switch drum. 


epoxy resin which acts as an adhesive under heat and pressure. 


operation to be achieved with eight units in 
service. The company was responsible for the 
33kV switchgear and standby circuits and for the 
13-2kV system, for works distribution supply, 
together with certain low tension switchgear. 
The a.c. side of the transformers in the outdoor 
switchyard is controlled by 1500MVA oil circuit 
breakers while shelf mounted high-speed circuit 
breakers protect the d.c. side. 


Shaft Insulation for Traction Motor 
Reverser Switches 


THE accompanying illustrations show an 
improved method of insulating the shaft on a 
traction motor reverser switch. This system has 
been developed by London Transport’s mech- 
anical engineering department at Acton Works. 
The mechanism used in the traction motor 
reverser switch is a rotating drum (illustrated 
above) with contacts clamped to a square central 
shaft insulated for 600V. Failures caused by 
loose clamping after shrinkage of the micafolium 
and shellac insulation 
in current use, prompted 
investigation into other 
methods of insulating the 
shafts. Early experiments 
in applying the mica- 
folium to the shaft in the 
normal way with a hot 
iron, but using a bake- 
lised cement instead of 
shellac for the final ap- 
plication, proved unsuc- 
cessful, and shrinkage 
still occurred. It was then 


(Centre) Shaft insulated with glass cloth wrapping impregna‘ 


ted with an 
(Bottom) Shaft before insulation 


decided to discard the micafolium as the main 
insulating medium, and a composition of syn- 
thetic resin and mica dust was developed for 
application to the shaft in a specially prepared 
mould. The trial shafts were given a final coating 
of anti-tracking paint and the contacts were 
clamped directly on the moulded insulation. 
This system proved satisfactory, both in mech- 
anical strength and insulating properties, but 
difficulties in handling the compound retarded 
the production rate ; it has also been shown from 
experience to be too hard to ensure that the 
contact clamps would grip and remain tight. 
These exploratory stages in the development 
were therefore quickly followed by further 
experiments using insulation in the form of a 
glass cloth wrapper, impregnated with an epoxy 
resin which acts as an adhesive under heat and 
pressure. The glass cloth was obtained in roll 
form to suit the full width of the shaft, and 
thirteen turns were wrapped by hand on the trial 
shafts. After successful tests it was then necessary 
to evolve a method of speeding up the process, 
and a special fixture (illustrated here) was manu- 
factured for the purpose. ~ The glass cloth is fed 
under tension on to the shaft which is rotated by 
a hand-operated ratchet device. As the shaft 
rotates the heat and pressure required to activate 
the adhesive is applied by a hand-operated, 
electrically heated press head. When the desired 
number of turns are indicated on the counter 
attachment the glass cloth is cut and sealed. The 
insulated shaft is then pressed between angle 
formers to ensure accurate dimensions, and 
placed in an oven to cure the epoxy resin. Finally, 
a coating of anti-tracking paint is applied to 
finish. This form of insulation has proved most 
successful under severe service conditions. 
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Industrial and Labour Notes 


Engineering Wages 

At the annual conference, last week, 
of the Confederation of Shipbuilding and 
Engineering Unions, a resolution was passed 
expressing approval of the wage claims which 
are awaiting the replies of the engineering 
and shipbuilding employers’ federations. 
The claims were lodged some weeks ago 
following resolutions passed at the annual 
conferences of the Amalgamated Engineering 
Union and of other unions whose members 
are employed in the engineering and ship- 
building industries. During the union con- 
federation’s debate on wages last week, it 
was urged that there should be support for 
any action needed to bring the current claims 
to a satisfactory conclusion. 

In his presidential address to the confer- 
ence, Mr. H. G. Brotherton commented on 
the “‘ niggardly attitude ”’ of the employers’ 
federations. One of the arguments against 
wage claims, he said, was that it was increased 
wages which were primarily responsible for 
rising prices. But, he declared, in the 
engineering industry labour costs per unit 
of output had risen by substantially less 
than the increase in prices. Labour costs 
per unit, Mr. Brotherton asserted, were no 
more than double what they were in prewar 
days, yet the prices of engineering products 
were On average more than three times the 
prewar level. Labour costs per unit had 
risen much less than the increase in retail 
prices for normal household expenditure. 
Mr. Brotherton went on to say that in his 
opinion the fall in the standards of engineer- 
ing workers because of the rise in living costs 
increased the danger of a new industrial 
depression. Prosperity could not be main- 
tained on the basis of a fall in the real pur- 
chasing power of the people. 


Trade with the Soviet Bloc and China 


At the end of last week, the Board of 
Trade issued a revised list of the products 
which are subject to embargo in the United 
Kingdom’s export trade with the Soviet bloc 
and China. This list shows considerable 
relaxation of the embargo. 

The Board of Trade has pointed out that 
the value of this country’s “ East-West” 
trade reached £214 million last year, of which 
imports were worth £124 million, and 
exports, including re-exports, £90,000,000. 
Nevertheless, this trade in 1957 still accounted 
for less than 3 per cent of our total foreign 
trade, compared with about 7 per cent in the 
immediate prewar years. The prospects for 
further expansion of this East-West trade 
have to be considered in the light of the fact 
that the foreign trade of the eastern countries 
concerned is in the hands of state monopolies 
and, as the Board of Trade puts it, “ is con- 
ducted by them in accordance with pre- 
determined but unpublished plans.” In 
these circumstances, it is not possible for 
traders to employ normal methods of sales 
promotion in these markets, nor can the 
Government offer services to exporters which 
are as comprehensive as those normally 
available. But, as far as possible, the normal 
facilities are offered, including the facilities 
of the Export Credits Guarantee Department. 
The Board of Trade adds that it is very 
difficult to assess the prospects for trade in 
any particular commodity except by direct 
approach to either the appropriate state 
trading organisations in the countries con- 





cerned or their representatives in London. 

In addition to facilitating such contacts 
by traders, the British Government gives 
publicity to trade possibilities in “‘ Eastern ” 
markets when the opportunity arises and it 
appears useful to do so. Assistance is also 
given to facilitate trade visits to and from 
these countries, and the help of the British 
embassies in their capitals is available to 
visiting business men. Inquiries should be 
addressed to the Commercial Relations and 
Exports Department, Board of Trade, Horse 
Guards Avenue, London, S.W.1. 


Iron and Steel 


There was little change in July in the 
present trend of British iron and steel pro- 
duction. Pig iron output averaged 227,000 
tons a week, compared with 263,400 tons in 
July last year, and ‘steel output was 315,900 
tons a week, compared with 362,500 tons in 
the corresponding period of 1957. The 
Iron and Steel Board says there has been 
some decline in home steel consumption 
from the level reached in the autumn of last 
year. The effect on output has been con- 
siderably aggravated by consumers and steel 
producers both drawing on their stocks and 
by a decline in exports. 

The Board has also stated that, in the 
second quarter of this year, total deliveries 
of finished steel by British producers were 
8 per cent lower than in the comparable period 
of 1957. Home deliveries were 5 per cent 
lower and export deliveries 24 per cent lower. 
It will be recalled that in the second half of 
last year home consumption of steel increased 
with the revival of motor-car manufacturing 
and the continued high level of activity in 
the engineering industries. Since then, how- 
ever, consumption has tended to decline and 
in the second quarter of this year was at about 
the same level as in the comparable quarter 
of 1957. But the decline in home deliveries 
compared with last year is very largely due 
to a reduction in consumers’ stocks. Steel 
deliveries to coal mining and the railways 
during the second quarter of this year were 
lower than a year earlier, as were deliveries 
to industries manufacturing intermediate 
products such as wire, bolts, nuts and rivets. 
Nevertheless, deliveries to the motor vehicle 
industry and to electrical engineering con- 
tinue at levels which are higher than a year 
ago. 


Orders for Underground Trains 


The British Transport Commission 
has approved the placing of orders by 
London Transport for seventy-six seven-car 
trains for the Piccadilly Line at a cost of 
£10,120,000. The main orders have already 
been placed and the trains will be delivered 
between the autumn of 1959 and mid-1962. 
This will mean complete replacement of roll- 
ing stock on the Piccadilly Line except for 
fifteen modern trains now in service and the 
three prototype “‘ silver ’’ trains which have 
been running on the Piccadilly Line for some 
months. As with the prototypes, the design 
of the new trains incorporates details first 
introduced in the 1938 tube stock. The major 
changes from the 1938 stock are the use of 
rubber for the bogie bolster and axlebox 
suspension ; the use of fluorescent lighting, 
and the panelling of the cars in unpainted 
aluminium alloy sheeting. The placing of 
control equipment underneath the floor gives 


about 15 per cent increased passenger 
capacity compared with the stock now being 
replaced. Other features of the new trains 
which have been incorporated after trial on 
the three prototypes are a better arrangement 
of transverse seats in the centre bay, improved 
retractable shoegear, a modified electro- 
pneumatic brake system designed to ease 
maintenance and improve reliability, and a 
roller blind destination indicator above the 
centre cab doorway, illuminated by a 
fluorescent lamp. Fluorescent lighting also 
illuminates the train number plate cabinet. 
A new motor generator, incorporating a 
separate alternator to feed the fluorescent 
lighting circuits, has been designed to 
eliminate the undesirable noise associated 
with the machines fitted on the prototype 
trains. ‘ 

For the Central Line, an order is to be 
placed shortly for twelve prototype motor- 
cars with under-floor equipment, each bogie 
having two motored axles. Their design will 
be the result of a special study now being 
made to determine the most satisfactory form 
of tube car construction and equipment for 
this particular service. The twelve motor- 
cars will be used with twelve rebuilt trailer 
cars to make up three eight-car trains for 
trial purposes. If the trials are successful, 
it is intended to equip the Central Line with 
trains of similar formation to the prototypes 
—that is, made up of new motor-cars and 
rebuilt trailer cars in equal numbers. This, it 
is stated, will speed up the re-equipment of 
the Central Line by reducing the number of 
new cars to be built. 

The principal contractors for the Piccadilly 
Line trains are: Metropolitan-Cammell 
Carriage and Wagon Company, Ltd.; British 
Thomson-Houston Company, Ltd.; 
Electric Company, Ltd.; Westinghouse 
Brake and Signal Company, Ltd.; Metro- 
politan-Vickers Electrical Company, Ltd. ; 
G. D. Peters and Co., Ltd.; Associated 
Equipment Company, Ltd.; Hoffmann 
Manufacturing Company, Ltd.: Clifford and 
Snell, Ltd.; Peto and Radford, Ltd.; Patent 
Lighting Company, Ltd., and Benjamin 
Electric Ltd. 


Agricultural Machinery Exports 
The Agricultural Engineers’ Associa 

tion says that, although the first six months 
of this year was a “ record breaking ”’ 
for the export of British tractors agri- 
cultural machinery, the rate slowed down 
a little during June. The principal cause of 
this was undoubtedly the strike in the London 
docks: Some manufacturers have 
outstanding increases over their last year’s 
figures, exports. of planting inery, for 
example, being as much as 90 per cent hi 
than a year ago. During June, overseas sales 
of combine-harvesters were 30 per cent above | 
last year’s monthly average and tractor 
exports were 5 per cent higher. The Associa- 
tion’s comment is that “ this compares well 
with the average 3 per cent rate of export 
increase for the whole engineering industry.” 

The official figures of tractor exports in 
1957, which have recently been published, 
show that Britain exported nearly one and a 
half times as many tractors as the combined 
totals of the U.S.A. and Germany. German 
exports last year were 38,000 tractors, the 
U.S.A. 40,000 tractors, and the United 
Kingdom a record figure of 115,000 tractors. 
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F rench Railways 
Electronics Exhibition 


An exhibition was held in June by the Société Nationale des 
Chemins de Fer Francais, showing the progress which has 
been made in applying electronic techniques to signalling, 
train control and other departments of railway operation, 
including research. The exhibition was open to managerial 
grades and engineers from railway authorities belonging to 


the Union Internationale des Chemins de Fer. 


URING the second half of June, the 

Société Nationale Des Chemins de Fer 
Frangais held an exhibition, for managers and 
engineers associated with the International 
Union of Railways (U.LC.), to show the progress 
which has been made in applying electronics and 
telecommunication engineering to railway opera- 
tion. The exhibition _— confined to "ira 
specially designed for railway use ; other appara- 
tus, such as electronic calculating machines, which 
is of more universal application, was excluded. 

The equipment shown was of a very diverse 
nature. Some items are actually in current use 
on certain French lines ; these included several 
track circuits of novel design as used in modern 
signalling techniques, various kinds of equip- 
ment for remote control, transmitter-receivers 
for radio telephony, and closed-circuit television 
for the observation of level crossings. 

Other kinds of instruments are for measure- 
ment and research purposes. The fields which 
are of interest here include, among others, the 
structural resistance of rolling stock, sound- 
proofing, stability and riding comfort. 

Telecommunications. — Following _ successful 
tests on the electric line Valenciennes-Thionville 
in 1955, the S.N.C.F. decided to introduce tele- 
phonic communication between certain trains on 
the line Paris-Lille and the ange hyp oe 
telephone systems. Four trains will, in t t 
instance, be equipped with radio-telephony. 
Eleven stations along the line will be fitted with 
transmitter-receivers ; these will be spaced at 
such intervals—20km to 25km—that the ranges 
of neighbouring stations overlap. Each train 
will have a transmitter-receiver and a telephone 
cubicle. The stationary posts will be connected 
to the repeater station at the Gare du Nord at 
Paris, where the connection with the French 
telephone network will be made at the 
“ Roquette ”’ telephone exchange. i 

Another item on show was a lightweight port- 
able transmitter-receiver for communication over 
short distances. Weighing only 2 kg, the tran- 
sistorised equipment is designed for metre-wave~ 
lengths and frequency modulation. Such short- 
distance telephony has a great many uses in 
railway work, e.g. in shunting, train assembly, 
the testing of brakes, and other inspection work. 

Level Crossing Control by Television—The 
S.N.C.F. uses a specially adapted Thomson- 
Houston “ Model THV 120” television set on 
the Paris suburban line Nogent-le-Perreux to 
Champigny for the remote operation of level 
crossing gates controlling two tracks. The 

i comprises three principal parts: a 

ision camera fitted with “ Vidicon ’’ tube, a 
control box-receiver, and a special multi-core 
cable. The camera is mounted out of doors 
near the crossing. It measures 220mm by 220mm 
by 320mm, weighs 12 kg, and has a wide-angle 
lens with remote-controlied aperture, automatic 
contro! of sensitivity, and an industrial-type 
mounting with horizontal and vertical slewing. 
The camera is ventilated by means of an electric 
fan with dust filter; if necessary, an electric 
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heater can be fitted. The tube can be moved 
under remote control relatively to the lens in 
order to focus it. Transmission standard is 
625 lines and fifty frames per second. Besides 
the “ Vidicon”’’ tube and its coils, the camera 
contains the video preamplifier, mounted on an 
anti-microphonic chassis, the video amplifier, 
synchronisation and sweep signal generator and 
signal mixer. 

The control box is 170mm high, 240mm wide 
and 440mm deep and weighs 17 kg. It contains 
the controls for amplification, intensity, anode 
voltage, and polarisation and telephonic con- 
nection with the camera. These items are not 
used during normal operation and are mounted 
behind a cover. The remaining controls are an 
on-off switch ; a four-way switch with the follow- 
ing positions : waiting in winter (fan and heater 
on), waiting in summer (fan only on), stand-by 
(fan and filament voltage on), service (fan and 
all voltages on) ; manual or automatic control of 
sensitivity ; remote control of position and 
angle (not in use in the present case). 

Connection between camera and control unit 
is made by means of a 420m-long special cable. 
This length could be increased to 1000m. The 
cable comprises a coaxial core, consisting of a 
centre and two mutually insulated screens, 
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In order to safeguard the camera against light 
when not in use, the lens, during waiting periods, 
is automatically occluded by an electromagnetic 
shutter. The automatic § sensitivity control 
operates by changing the anode voltage of the 
image tube and compensates for light variation 
between 200 lux (late evening) and 20-30,000 
lux (noon of a sunny day). 

Track Circuits—Four kinds of track circuit 
were shown, viz. a circuit operating on audio 
frequencies of 300 to 850 c/s ; a thyratron circuit 
operating with high-tension impulses ; a con- 
tactless circuit using 8700 c/s, and a track circuit 
with electrical contact. 

The motive for developing the first-mentioned 
design was the rise of industrial frequency trac- 
tion which made it impossible to use a frequency 
of 50 c/s in the circuits for automatic block con- 
trol. The problem was provisionally solved by 
using single rail d.c. circuit on sections not 
affected by stray currents. Later, alternating 
current of 83-3 c/s was used, and eventually the 
use of audio frequencies was introduced and this 
was soon generally adopted. The new instal- 
lations, by comparison with 83-3 c/s, save one- 
third of the installation costs as rotary converters 
and special feeders for 83-3 c/s are not required, 
the power consumption is three times smaller, 























' 1—Transmitter. 
[C===== = 2—Receiver. 
9 3—Oscillator (pentode). 
; : i ha 4—Blocking circuit. 


} 5—Coupling grid—cathode 
mf : ‘ 6—Busbar. . 
7—Mains supply. 


















































8—Connections for testing 
valves. 








9—Inductive connection. 

10—Tuning condenser. 

11—Screen. 

12—Bandpass filter for car- 
rier frequency. 

13—Detector. 

14—Amplifier (pentode). 

15—Low-frequency filter. 

16—Relay. 




















17—Dotted resistance with 









































850 c/s only. For 300 
c/s the connection is 
directly to earth, 








Fig. 1—Track circuit for 850 and 300 cycles per second 


together with fifteen peripheral conductors. 
The receiver is equipped with a 36cm diameter 
cathode-ray tube, giving an image measuring 
290mm by 220mm. It weighs 20 kg, measures 
390mm by 360mm by 480mm and has an on-off 
switch and controls for focus, brightness and 
contrast. 


and there is the possibility of later introducing 
the remote control of locomotives. The system 
is unaffected by stray currents. 

Use is made of four frequencies, either pulsed 
or not. This avoids the possibility of accidental 
excitation by burned isolating joints, as the 
sections on either side of a joint operate neces- 
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sarily at different frequencies. The frequencies 
actually in use are 300 and 850 c/s pulsed fourteen 
and twenty times per second respectively, and 
2000 and 1500 c/s not pulsed. In order to pre- 
clude malfunctioning due to large fluctuations in 
the insulation of the ballast, or parasitic voltages 
between the rails due to an unbalance of the 
traction current and its harmonics, it is necessary 
to stabilise the frequency. 

This kind of circuit is shown in Fig. 1. A 
transmitter comprises a _ long-life pentode 
oscillator, with grid-cathode coupling. A system 
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For use on lines oper- 
ating at 50 c/s a double 





relay has fo be used 
which is also controlled 





by a relaxation circuit 
actuated by induced 
currents due to unbal- 





ance between the two 
rails of the return 
traction current. 

For a resistance of 2Q 
between the two rails, 
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i—Transmitter. 
2—Receiver. 


3—Track. 
4—Mains 115V, 50 or 83 c/s. 
5 and 6—Transformers. 





1—Transmitter-receiver. 
2—Oscillator. 

3 and 4—Filters. 
5—Dotted 


length of 30m. 


Fig. 2—Diagram for high-tension impulse circuit 


of condensers and resistances in the grid circuit 
periodically blocks the 850 and 300 c/s oscil- 
lations, while those of 2000 and 1500 c/s are not 
blocked. The oscillations are transmitted to the 
rail by means of a tuned inductance. 

On the receiver side, the energy is picked up by 
a similar tuned circuit and, after passing through 
a band-pass filter and rectifier, is finally fed to a 
relay which operates the signal. For 850 and 
300 c/s, but not for 2000 and 1500 c/s, a pentode 
amplification stage is employed. The latter kind 
of receiver can be replugged for either frequency. 
Not having any valves, it does not require an 
external source of current; the other types are 
arranged for mains supply, with the possibility of 
employing an accumulator battery and converter 
as a standby in case of mains failure. 

The circuits with 800 and 350c/s can extend 
over up to 1500m of track, while those operating 
on the higher frequencies are limited to 400m. 
Fractured rails and burned joints are indicated 
when the line is clear. Maintenance is almost 
entirely confined to the replacement of valves 
which have a guaranteed life of 4000 hours. 

The satisfactory functioning of a track circuit 
depends on the quality of the contact established 
by the axles of a vehicle. When the rail surface 
is contaminated with rust, sand or grease, a 
voltage of 10V to 40V per contact, or 20V to 80V 
between rails (for one axle), may be required to 
break through this layer. If such a voltage were 
to be used it would mean an unacceptably high 
consumption of the order of several kilowatts. 
The principle of the impulse circuit therefore 
consists in applying the voltage periodically for 
very short intervals only. In practice, impulses 
of 5 milliseconds are used at intervals of 0:3 
second ; the intervals being used to accumulate 
the energy for sudden discharge. The theoretical 
mean power absorbed is then of the order of 
1/,,W, although due to filament heating this 
figure is doubled in practice. A peak power of 
tens of kilowatts is attained. The circuit dia- 
gram is shown in Fig. 2. The mains condenser 
of 10uF is charged at 1500V, then discharged 
through the thyratron shown. At the receiver 
end, the energy of the impulses is picked up and 
integrated by a system of capacities and recti- 
fiers and used to operate a 30,0000 track relay. 


maximum sections of 1000m can be employed. 
Of this kind of device, approximately 250 have 
already been installed, and 500 more are due 
to go into operation by the end of the year. 

Jointless Electronic Track Circuit for 8700 c/s. 
—The growing use of continuous track in France 
raises many problems in connection with track- 
circuit controlled level crossings, because of the 
difficulty of inserting isolating joints. One com- 
pletely satisfactory solution has been to install a 
circuit, without joints, of very small length (only 
20m to 30m) which operates a high frequency 
(8700 c/s). This circuit functions when a train 
arrives within 20m of the beginning of the circuit 
until it has covered about 40m from the end of 
the circuit. This system can be superimposed 
without danger of mutual interference upon a 
long circuit operating on 850c/s. The circuit is 
shown in Fig. 3. A _ triode-connected pentode 
acts as oscillator, with resonant coupling between 
grid and anode. The voltage from the output 
transformer is connected to the track by way of 
a series filter, the purpose of which is to suppress 
parasitic currents from the rails. The valveless 
receiver is connected to the track by way of a 
similar filter and comprises a step-up transformer, 
plate rectifier and smoothing capacity, the output 
current being supplied to a 400Q relay. Because 
of the lower power consumption of 5VA, the 
equipment can be supplied either from auto- 
matically-charged accumulators or from a dry 
battery. Tension between the rails is about 0-5V. 
The voltage ratio between the ends is at least 
two, and the guaranteed shunt, 0-52. 

Track Circuit Equipped with Electric Joints.— 
The “ electric joints ’’ in question are combina- 
tions of self-inductances and capacities which 
permit an electric separation of the section with- 
out the need of insulating joints. The self- 
inductance is that of a length of track which, 
together with a suitable condenser, constitutes a 
circuit which, at the resonant frequency, has 

i of several ohms. The basic 


‘an impedance 
scheme is illustrated in Figs. 4 (a) and (6); this 


diagram shows, however, that a single axle in 
the position of the short-circuit cable would 
remain In order to obviate this 
possibility, the circuit is carried out as in Fig. 4 
(c), the properties of which are similar ; there is, 
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connection for track length of 20m. 
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This connection is removed for track 


Relay. 
7—Mains supply, 115V, 50 c/s. 
IR ones agg accumulator cells (20Ah). 


9—Dry : P 
10—Connection for testing valve. 
ae | connections depending on whether accumulators or dry batteries are 


Fig. 3—Track circuit for 8700 c/s 


however, an overlapping effect of a shunt on the 
neighbouring circuit, which is of advantage. 
The whole track circuit comprises a “ feeder 
joint,”’ a length of track (maximum 800m), and 
a “ receiver joint.”” The self-inductances of the 
rails are low and the resonant frequencies, and 
hence the frequencies of operation, are somewhat 
high—1600 to 2800 c/s. Because of the low 
power requirements (of the order of 2W), 
transistors can be used for both transmitters and 
receivers. Supply voltage is 8V, and the sets can 
be put into service instantaneously. The equip- 
ment can be used as relay, thereby making it 
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possible to build up long sections in multiples 
of 800m. The separation of the track circuit 
signal from any traction harmonics is complete. 
Fig. 5 shows the circuit diagrams of transmitter 


and receiver. 

Centralised Traffic Control-—On the line 
between Dole and Vallorbe the S.N.C.F. has 
installed a system of automatic block control 
for operating the single-track line, equipped with 
a directional lock which prevents the dispatch 
of a train into a section already entered by a 
train from the opposite direction. The block 
control operates in conjunction with transistor- 
ised electronic track circuits on the principle that 
a special electric current flows if all the traffic 
conditions along the selected route are as 
required ; if even one of these conditions is not 
fulfilled the current is interrupted. The central 
control box which is being installed between 
Muchard and Frasnes is also electronic and is 
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(a) Transmitter for track | delivers the frequencies 160, 2100 and 
580 c/s. Transmitter for track 2 delivers frequencies of 
1860, 2340 and 2820 c/s. If used as transmitter, termina!s 
a, 6 and ¢ are joined, d and ¢ are not used. For use as a 
relay terminals a,b and c are disconnected, d and ¢ are 
joined to the same terminals as the receiver. 
) For use as receiver, d and / are joined, (—) and ¢ are connected 
to the relay. For use as a relay, d and f are disconnected, d 
and ¢ are joined to same transmitter terminals. 


Fig. 5—Transmitter (a) and receiver (6) for track 
circuit with electric joints 


stated to have a greatly superior performance to 
previous mechanical designs. In the latter, the 
passage of a command or control code takes 
three to four seconds, and considerable delays 
occur when numerous commands have to be 
transmitted. In these classical installations, the 
operator has to actuate as many levers or buttons 
as there are indicators and signals connected 
with the traffic route which is to be lined up. 
The electronic control centre deals with a com- 
mand code in 0:4 second. The control impulses 
are not sent out only when an instrument indica- 
tion changes, but are periodically repeated in their 
entirety by a sweep every two seconds, which 
gives the best possible assurance that the system 
is working properly. The lining up is carried out 
simply by pressing a single route button. A 
further simplification has been developed by the 
S.N.C.F., which consists in storing in advance 
several routes to be lined up automatically in 
succession, in accordance with the train move- 
ments as they proceed. The passage of the trains 
is indicated on a mimic panel to the operator 
whose only work consists in setting up the pro- 
gramme from time to time. 

It is claimed that the advantages of the new 
system lie not only in the field of traffic control, 
but that the installation itself is cheaper than 
older ones, as the same cable can be used for 
several channels. Thus, two conductor pairs 
of a four-core cable serve to transmit telephony 
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as well as remote control signals and command 
impulses, while the phantom circuits are used 
to transmit electric power to various installations 
along the line. Variants of this principle can be 
used to meet special cases which may occur in 


Before such a system is installed, a study 
should be made of the factors which apply, such 
as traffic volume, siting of the station and turn-out 
tracks, speed of the different trains ; kind of 
traction—steam, diesel or electric ; electricity 
supply for the signal installation ; danger from 
snow and ice; and details of the programme 
control required. Such a study, it is stated, 
would then make possible an installation with 
the following advantages :—Optimum traffic 
volume for minimum capital cost (single track) ; 
complete safety ; maximum reduction in man- 
power ; a high degree of automation ; and easy 
maintenance of the equipment due to a number 
of design details which have been developed. 

Automation of Shunting Yards.—Trials are in 
progress at the Achéres yard with the object of 
studying the possibilities of automation applied 
to shunting of wagons. In particular, a device 
is being studied which would be able to apply 
optimum braking to wagons coming downhill 
from the hump. At present the wagons are 
braked by hand. Automatic braking would 
require an instantaneous knowledge of a great 
many factors, such as the coefficient of friction 
of the wagon, its weight, height, the wind velocity, 
&c. It would thus require an electronic “ brain ”’ 
to take into account the influence of all these 
factors. 

Remote Control of a Shunting Engine. — By 
means of the short-wave transmitter shown in our 
first illustration one can continuously control 
from a fixed post the speed and direction of 
travel (including “‘stop”’) of a “* Model 0-4-0 
DA ”’ diesel shunting locomotive. The controls 
consist of a lever which can be moved over a 
quadrant graduated between 0 and 40km per 
hour. The speed set in this way is attained by 
the engine, within the limits of its power, what- 
ever might be the load attached to it or the 
gradient of the track. Transmission is effected 
by a carrier wave of 160 Mc/s modulated by a 
frequency of 1000 c/s. The modulation frequency 
is periodically interrupted in such a way that the 
ratio of transmission time: total time corres- 
ponds to the speed required. The receiver on 
the engine automatically compensates for intensity 
variations of the reception and integrates the 
signals, the output taking the form of a voltage 
proportional to the speed which is opposed by 
the voltage from a tachometer dynamo connected 
to the wheels. The difference voltage actuates an 
electronic circuit comprising a two-stage magnetic 
amplifier which in turn operates an electro- 
pneumatic servo motor controlling the speed and 
braking. The normal controls have not been 


Fig. 6—900-ton test bed for full-scale tests on carriages 
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altered in any way so that one can very simply 
change over to manual operation. 

The change of gear to forward, neutral or 
reverse is carried out by three low frequencies 
(135, 170 and 205c/s respectively). ‘* Memory 
relays’’ in conjunction with time delays allow the 
engine to be reversed from any speed. 


MEASUREMENT AND RESEARCH APPARATUS 


Mechanical Strength of Rolling Stock.—The 
principal forces acting upon a railway vehicle in 
use are static and dynamic vertical loads, the pull 
on the couplings, compressive forces and impacts 
on the buffers, and vibrations. Various means 
have been developed to measure these forces, 
both in the laboratory and during actual runs. 
As an example of full-scale laboratory tests there 
may be mentioned the test bed illustrated in Fig. 6 
which allows compressive forces up to 900 tons 
to be applied to carriages. This equipment has 
been in service since 1951. 

Soundproofing of Rolling Stock.—In 1950, a 
special section dealing with soundproofing was 
set up within the S.N.C.F. Most of the equip- 
ment in this department is electronic, and is 
concerned with measuring and recording noise 
and its analysis. Soundproofing standards have 
already been markedly improved as a result of 
this work. Similar studies have been made on 
engines, chiefly diesel engines, whose noise level 
has been substantially reduced. 

Stability and Passenger Comfort.—The 
Research and Testing Section of S.N.C.F. has 
acquired very full instrumentation for its work in 
connection with the stability of carriages and the 
effect on riding comfort. Most of the equipment 
is electronic and depends upon the piezo-electric 
effect. 

Miscellaneous Researches.—The fact that the 
S.N.C.F. possesses a very wide range of electronic 
research tools, makes it possible to study experi- 
mentally many other mechanical problems, such 
as the elastic attachment of the track, soil 
vibrations caused by trains, equipment for check- 
ing overhead conductor ‘wires, and others. The 
Research Section also develops and tests rolling 
stock designed for special studies, such as a 
carriage for measuring the effects of acceleration 
and displacement of the superstructure, a carriage 
for checking the state of the track, and a pen- 
dulum vehicle which is capable of rounding 
curves at high speed without discomfort to the 
passengers. (A description of the pendulum 
carriage will be found in THE ENGINEER, April 12, 
1957, page 584.) 

Work has also been carried out on behalf of 
other organisations in connection with special 
problems, e.g. for the Ministére des Ponts 
et Chaussées regarding the raising of the Morand 
Bridge at Lyon, and for the S.N.E.C.M.A. con- 
cerning the landing of the ** Flying Atar.”’ 
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Ultrasonic Progress 


By OUR AMERICAN EDITOR 


AMONG the many suppliers to the California 
works of Convair, which turns out the 
** Atlas ’’ guided missile, is a small firm on Long 
Island called Acoustica Associates. As its name 
perhaps would suggest, Acoustica is in the busi- 
ness of ultrasonics. Among other things, it 
produces a device called an “ ultrasonic liquid- 
level sensor,’ which is in such demand that only 
recently the company had to open its own 
manufacturing plant in California. This inge- 
nious device measures the amount of rocket fuel 
and liquid oxygen in the tanks of the “ Atlas,”’ 
apportions their flow and even shuts off an 
empty tank and opens a full one when necessary. 
Aboard a missile travelling through outer space, 
it is so perceptive that the inevitable sloshing and 
bubbling of the fuel fail to distract it. Liquid 
level sensing represents but one of a large variety 
of ways in which ultrasonics—the outgrowth of 
wartime “ sonar ’’—is making itself heard to-day. 
There is already, for example, a dentist’s drill 
based on the principle, and another for boring 
oil wells. In hospital rooms, ultrasonic equip- 
ment is available for sterilising instruments and 
for giving diathermy treatments ; it has been 
used to remove brain tumours without surgery 
and to ease the pain of childbirth. Process 
industries, moreover, are finding “‘ silent sound ”’ 
a useful tool for measurement and control ; for 
detection of flaws in metallic objects, and for 
soldering and welding metals which otherwise are 
non-adhesive. It can “tenderise”’ food, tune 
television sets by remote control, search out fish 
in the ocean and, paradoxically enough, set off 
burglar alarms. Most commonly, ultrasonics is 
being employed commercially to clean the intri- 
cate mechanisms of cash registers, wrist watches 
and electronic computers. The success of this 
application, in fact, has prompted some manu- 
facturers to start developing washing machines 
and even coffee pots for consumers—the first 
attempts to get ultrasonics into the American 
home. 

The industry causing all this stir is young and 
eager. It boasts its own trade organisation, the 
Ultrasonic Manufacturers Association, and its 
own trade magazine, Ultrasonic News. Next 
November the industry plans to assemble its 
wares in New York for the first “* all-ultrasonics ”’ 
exhibition in history. In addition to Acoustica, 
quite a few well-known companies are venturing 
into silent sound. American Telephone, R.C.A., 
General Electric, Westinghouse, Sylvania and 
Avco Manufacturing, for example, are among 
those participating in ultrasonics research and 
experiment. The industry's two leaders are 
Raytheon, which developed “sonar” and has 
its own line of ultrasonic equipment, and Bendix 
Aviation, which also manufactures several 
devices. Two other companies involved in 
ultrasonics are Curtiss-Wright, which turns out 
cleaning and testing machines, and the Clevite 
Corporation, which makes one of the vital ingre- 
dients, piezoelectric crystals. In wartime, 
“sonar” transduction was performed by piezo- 
electric crystals of a material such as quartz, 
which change shape when current is passed 
through them. Quartz was a satisfactory material 
for simply sending and receiving sound. An 
advancing technology, however, needed ultra- 
sonic transducers of greater strength and heat- 
resistance. As time went on, new materials were 
found, among them barium titanate and certain 
ceramics, such as lead titanate zirconate. The 
Clevite Corporation, through its Brush Elec- 
tronics Division, for years has led in these 
developments. Piezoelectric crystals and ceramics, 
however, were not a complete solution. The 
post-war electronics industry wanted to apply 
ultrasonics to uses requiring even greater 
durability. Thus, a second kind of transducer 
was developed—one that converted high-fre- 
quency electricity into sound which could be 
used as physical energy. This, the “ magneto- 
strictive ’ transducer, makes use of a property 
possessed in high degree by certain metals, 


particularly nickel. When nickel finds itself in 
an alternating magnetic field, it tends alternately 
to stretch and to contract. By introducing 
alternating current into a coil, which is wrapped 
around a stack of small nickel plates, a magnetic 
field is set up and the nickel stack is set to 
vibrating. These vibrations cause the sound 
waves. When the current is of supersonic 
frequency, say, 25,000 c/s, the nickel, too, will 
vibrate at a like rate. Magnostrictive transducers 
have opened up for silent sound such heavy 
industrial applications as welding and impact- 
grinding. 
MECHANICAL APPLICATIONS 


To-day, ultrasonics is being put to the test of 
the market place in three major forms. One is 
the use of vibrations directly as mechanical 
power, to alter the physical status or shape of 
materials, in a variety of machine tools. Another 
is the application of “ cavitation ”’ for cleaning 
and degreasing. The third is the simple ability 
of the ultrasonic waves to “ listen,’’ in instru- 
ments which can scan, measure and test. The 
most important mechanical application is the 
impact-grinder, which is manufactured by 
Raytheon, Bendix Aviation and the Cavitron 
Equipment Corporation. In such units, the 
transducer’s vibrations are transferred directly to 
an attached cutting tool which may be of any 
“ soft ’’ metal, even copper or brass. The tool 
pounds insistently into a slurry of abrasive 
chemicals. Beneath the abrasives lies a material 
which, in seconds, or, at most, minutes, will 
contain an exact reproduction of the shape of the 
tool face, cut by the abrasives. Since intricacy of 
design is no restriction, the process makes it 
possible to perform such difficult jobs as die- 
shaping tool steels, carving precious gems and 
glass and even drillifg teeth, better and faster 
than by more conventional means. The well- 
known dentist’s drill, however, which Cavitron 
has had on the market for some time, of late 
seems to have ground almost to a halt. The 
company says the tool was selling well prior to 
the spring of 1957. Being “ soundless”’ and 
painless, it permits more extensive work at a 
sitting without anesthesia, and does an excellent 
job as well. However, it costs more. Conse- 
quently, when two of Cavitron’s principal com- 
petitors for the dental business brought out 
high-speed rotary (non-sonic) drills which were 
sufficiently competitive, the latter firm suffered a 
not-so-painless “ sharp decrease in the sale of its 
dental unit.” 


IMPACT GRINDING AND WELDING 

On the industrial scene, impact grinding is 
filling a wider gap. Certain precision tasks of 
this kind can be done only by ultrasonics. In 
others, cost savings of as much as 80 per cent over 
standard methods of drilling and grinding have 
been achieved. The ultrasonic impact grinding 
equipment sells for around 7000 dollars. So far, 
the industry has placed some 500 installations, 
of which Raytheon sold 300, Bendix 200. Now 


Raytheon hds introduced a smaller, “ bench” . 


model, selling for 2700 dollars, and the company 
hopes to reach a wholly untapped market of less 
affluent manufacturers. Another important 
ultrasonic machine tool is the welder. The lead- 
ing producer, by far, is Aeroprojects, Incor- 
porated, which has had such a machine on the 
market since 1949. The special attraction of its 
“* Sonoweld ”’ set is the ability to weld any metal 
of nearly any thickness. No material has been 
encountered so far, according to the company, 
which cannot be joined. Metals common to 
electronics, missiles and aircraft and not easy 
to weld, thus are natural targets for the Aero- 
projects machine. These include copper, nickel 
and aluminium, and a joint between sheets of 
0:00015in to 0-04in thickness can be handled. 
““Sonoweld”’ makes use of the magnetostrictive 
transducer, focusing ultrasonic waves at the 
point of contact for one second. While the 
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engineers do not know precisely what happens, 
they believe that the sound waves break up the 
molecular structure of the two surfaces and 

them to interlock. No melting or fusing takes 
place. Aeroprojects has applied its ultrasonics 
knowledge to the development of a sister device 
for soldering, called “ Sonobond.” Another 
company, Gulton Industries, has entered the 
field with what it describes as the “ first auto- 
mated, continuous-seam ultrasonic welder.” 
It, too, can join such difficult metals as aluminium 
and, in fact, was developed to specific standards 
for a military aircraft project. A big machine, 
it has eight welding heads and can join a seam 
at the rate of 200in per minute. 


CLEANING 


_The field of “ cleaning,” to date, has been the 
biggest of ultrasonics’ commercial markets. 
Here it serves missile and aircraft makers, pro- 
ducers of computers and business machines, 
the jewelled watch industry and many others 
involved in “ miniaturisation.”” Textile firms are 
experimenting with the process in dyeing. The 
greatest source of sales to-date has been the 
American hospitals, which are using ultrasonics 
for sterilising equipment. High-frequency sound 
agitates water at a rate of thousands of times per 
second, whipping the liquid into an apparent 
frenzy. By itself, water thus treated can clean 
practically anything. The industry makes the 
job even quicker and easier by adding a variety 
of specially formulated detergents. Detrex 
Chemical, which invented the commercial clean- 
ing device, produces the bulk of the chemicals 
used as well. Among the many competitors of 
Detrex, Bendix Aviation, the leader in this field, 
has a tank it calls the largest in the world for 
ultrasonic cleaning (Sft in diameter and 4ft deep). 
In it a jet engine can be scrubbed in “ six man- 
hours,” as against the former thirty-seven man- 
hours ; the resulting savings to the U.S. Air 
Force will be 400,000 dollars a year. Curtiss- 
Wright has a degreasing machine which cleans 95 
per cent of the pre-assembled parts in a turbo-jet 
engine in minutes. 


SENSING AND TESTING DEVICES 


Finally, ultrasonic waves are used as sensors, 
yardsticks and testers—in short, for “ listening.”’ 
This is the largest, historically the first, and 
essentially the simplest of all uses of ultrasonics. 
The reason, of course, is that it includes the 
military application, “ sonar.” The commercial 
developments of the “sonar” principle are 
among the most promising in ultrasonics. 
range far and wide. Raytheon, for example, has 
on the market a miniature “ sonar” device for 
pleasure boats. Called the “echo depth 
sounder,” it plumbs the bottom of the sea to help 
amateur navigators through shallow waters, and 
charts its findings. A similar device is the 
“ Fishscope,”” marketed by the Edo Corporation. 


rglar 
Walter Kidde. Inside this device is a stack of 
nickel plates, made icti 
t, 


ultrasonic 

device is connected to a central i 
So far, the i commercial uses stemming 
from “sonar” are in and 
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however, is Sperry Products. This company has 
a portable device called the “* Reflectoscope.”’ 
The size of a small television set, it has a cathode- 
ray oscilloscope screen on which imperfections 
are visible. The operator places the small 
“search unit’’ on the surface and reads the 
result. The handy device, probing as deep as 
3ft into solid steel, eliminates the necessity of 
dismantling large machinery for testing purposes. 
Sperry also now has a number of novel testing 
equipments for the railway industry ; they are 
ultrasonic “ Detector Cars,’ of which there are 
seventeen, all owned by Sperry itself, valued at 
200,000 dollars each. They are fully equipped 
testing laboratories on wheels, for lease to the 
railways ; running along the tracks, they ultra- 
sonically scan every inch of rail for flaws which 
can cause engine wear or even derailment. 


ULTRASONICS IN MEDICINE 


These, then, are a few of the incredibly varied 
“* silent-sound ”’ products now in use. Just over 
the horizon are many more. Some of the most 
exciting experiments to-day are being conducted 
in medicine. So far, diathermic treatments have 
been tried with notable success. Ultrasonic 
waves applied directly to the skin appear to ease 
pain and to cure at least partially such ailments as 
lumbago, ulcers and arthritis. As a safe method 
for relieving the pain of childbirth, ultrasonics 
has been applied successfully. Further applica- 
tions in medicine and even in surgery are being 
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tried. Instruments to measure the healing of a 
bone fracture, the circulation of blood and the 
beat of a heart now are being tested by doctors. 
Beyond that, the use of sound in operations may 
prove revolutionary. Yale physiologists, sup- 
ported by Raytheon, have experimented with 
breaking up kidney stones 
more tiny beams” of ultrasound on the affected 
areas. Automation Instruments, among others, 
is assisting in experiments such as a series at the 
University of lowa, where brain tumours have been 
excised. Barring unforeseen injury to surround- 
ing body cells, it appears possible that many types 
of cancer eventually may prove vulnerable to 
the ultrasonic ray. Possible developments in 
industry are Kongens! promising. Homogenising 
milk and other products and tenderising meat 
appear possible with ultrasonics. At the Battelle 
Memorial Institute, a group is attempting to gin 
cotton with silent sound—the first new concept 
in this field since Eli Whitney’s famous invention 
of over a century ago. Even the “ cavitation” 
principle of cleaning offers new possibilities— 
notably in home appliances. The oft-discussed 
ultrasonic machine is a semi-secret 
project at Hotpoint, and Gulton Industries is 
attempting to have an ultrasonic coffee per- 
colator ready commercially in the near future. 
, then, the technology of ultrasonics 
is developing a great number of important and 
practical uses which should contribute consider- 
ably to industrial progress in general 


Shipyard Optical Marking Installation 


Te Newport News Shipbuilding and Dry 
Dock Company recently installed an inter- 
esting optical marking system at its Newport 
News. yard in Virginia. The so-called “ Lumo- 
trace’’ system is an optical method of layout 
which uses reduced scale tracings to provide full 
scale information for marking off steel plates. 
The important aspect of it is that lines of light 
can be projected from a very small scale—one- 
tenth that of standard drawings—to actual size 
with sufficient accuracy to be practical in ship- 
building. The accuracy of plates marked off by 
“* Lumotrace’’ compares favourably enough with 
those marked by long-standing mould loft 
practice, in which skilled loftsmen build and use 
full-scale templates of wood or paper, as shown 
in Fig. 1. 

The full-scale template system of layout with 
its hand-made moulds survived because none 
other had ever been devised which could duplicate 
the extreme accuracy achieved by its highly 
skilled loftsmen. This work requires a tremen- 
dous area, which is the reason for the loft size of 
over 100,000 square feet at Newport News. 
Taking the design drawings from the hull design 
division, the layout section loftsmen fair in the 
body lines in full scale on the loft floor. The 
final offsets or points on this body plan are 
picked off and tabulated and returned to the 
drawing office for use in making the ship’s 
working drawings. This operation is known as 
proofing the body lines. From the working 
drawings, the loftsmen build full-scale wooden or 
paper templates, commonly known as moulds. 
These are sent below to the layoff section, where 
they are used in marking off the steel plate in 
actual size for cutting and pel rey When 
the moulds are no longer needed, they are stored 
for future use. Since hundreds are required for 
each ship, the areas and time involved in storing, 
moving and re-checking them for re-use is a 
problem in itself. 

The “ Lumotrace ” tem solves the same 
problem—that of erring dimensions and 
forms from the design drawings to the steel plate 
—but its method differs greatly from that of the 
full-scale mould. The work is begun by optical 
detailers, who reduce the design drawings to 
one-tenth scale and fair-in the body lines on large 
aluminium tables, as shown in Fig. 2. The body 
plan is laid out, also in one-tenth scale, and final 
offsets are taken off for proofing the body plan. 
When the working dra are received from 
the hull design drawing , they are detailed 
in one-tenth scale pencil layouts, from which 
tracings on “ Lumotrace” acetate tracing film 


are taken. In many cases, both sides of the 
tracing are used, one for port and the other for 
starboard. Photographing the tracing produces 
a 4in by Sin glass plate negative, which is devel- 
oped for use in the projector shown in Fig. 3. 
bowtie, vbatare ngrter dion gonadal. edhe os 
thrown through the darkened hood on to the 
steel on the marking tables below as illustrated 
in Fig. 4. The layoff men mark the steel directly 
from the lines of light projected. Once the 
negatives for a ship are made, they are instantly 
available for re-use, and their storage or deterio- 
ration is never a problem, The advantages of 
their duplication, for safekeeping or for multiple 
ship construction in other locations, is obvious. 
The installation of the “‘ Lumotrace’’ equip- 
ment required certain construction changes to the 
mould loft building. These included partitioning- 
off a section of the loft floor for a new air- 
conditioned optical detailing drawing office. A 
projector room was added on top of the building 
to house the projectors. The firm also erected a 
light-proofed hood to enclose the projected lines 
of light from the projectors on the roof to the 
marking tables on the ground level, and the 
roll-on, marking and roll-off tables, indicated in 


study. 
materials move through the hood-covered mark- 
ing tables from west to east, involved many 


be 


space 
booth and tables for “ Lumotrace”’ take up 
16,000 square feet, as compared to 35, 
feet for marking and over 35,000 
more for moulds storage required 
system. Gradually, as new 
begun and the “ 
stock of negatives, it 
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steel directly. During the next few years, he and 
Karl Meyer, <aes es eee 
devised the techniques necessary for practical 
seduced seats Invout, and Govdlened ds optical 
cunts oF sailing aaamearate ie iie By 


PENTHOUSE 


es 


MARKING TABLES 
| (IMAGE 10’. 0"x 46-0) 





Yok 


5—General arrangement of “‘ Lumotrace ” 
projectors and marking tables 


1948, Kriepke and Meyer had made trial instal- 
lations in two European yards and formed their 
own firm, the Gesellschaft fiir Anzeichen Gerite, 
to produce the optical components. The instal- 
lation at Newport News is the third at an 
American yard and is considered to be the most 
modern and most effective layout system so far 
put in at any shipyard. 


Fig. 


Construction of Navajo Dam in 
New Mexico 


Tue U.S. Bureau of Reclamation has invited 
bids for the construction of the Navajo dam in 
north-central New Mexico, a major feature of 


October, 1956. The prime contract for the Glen 
Canyon’ dam was awarded a year ago and a 
contract for the Flaming Gorge dam is expected 
to be awarded shortly. 

The Navajo dam will be in Rio Arriba County, 
34 miles north-east of Farmington on the 
San Juan river. It will create a reservoir at 
about 6000ft elevation with a total capacity of 
1,700,000 acre-feet which will serve as storage and 
river regulation, aid sedimentation control, and 
provide irrigation water. The estimated total 
cost of the Navajo dam and reservoir storage unit 
is 42,000,000 dollars. In addition to river regula- 
tion and replacement 


for the Navajo nee tae 
water for a tion j 
Wianned by the US Bureau of indian Affairs, 
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Personal and Business 


Mr. STANLEY FieLp has been appointed chairman 
of Venesta Ltd. 

Mr. Jonn Goope has been appointed general 
manager of G. A. Engineering Services, Lid. 


Ma. Rasye Gannon. bes bce sgpe “gat 


director of Charles Churchill and 

Mr. J. Henperson has been inted foundry 
general manager of Hepworth and » Lid. 
Mr. Davin J. 1. Gray has been inted technical 
sales manager of W. E. Norton ( Tools), 
Ltd. 

enor, Ltd., rs Mr. J. C. Letts to the 
naidiente’ and North ales area of its factor sales 
force. 

Mr. Roy F. Beccuer has been ointed publicity 
manager to Desoutter Brothers, , in succession to 
Mr. Peter Allen. 


Tue Crnerra MANuFAcTURING Company, Litd., 
has announced that Mr. W. J. Raymont has been 
Mr. R. J. Tristram has been appointed by the 
Moss Gear Company, Ltd., as its technical repre- 
sentative to further the sales of automotive products. 
Tue NaTionaL Coat Boarp announces that Mr. 
i chief engineer 


Mr. Bernarp F. Kane, M.1E.E., has been 
sales and technical representative in 
Europe of Marconi’s Wireless Telegraph 


. Jaques has been appointed deputy head of the 
and director, Guided Weapons 
British Joint Services Mission 


has inted Mr. 
ief safety officer. 
inted 


headquarters on October 1, 1958, when Mr. Ratter 
will become a full-time member of the Commission. 


Tue B.S.A. Company, Ltd., states that following 
the reconstitution of Metal and Plastic Compacts, 
Ltd., as the Motoplas Company, Ltd., the following 
board of directors is : Mr. Edward 
Turner, Mr. D. J. Hardwicke, Mr. R. J. Fearon and 
Mr. J. W. Binsted. The secretary to the company is 
Mr. F. Ellinghouse. 

Dr. M. F. Jorpan has joi Murex Welding 
Processes, Ltd., as leader of the fundamental research 
ion of the research department, in succession to 
WwW ee commemorating 


transport commissioner for Wales and Monmouth- 
shire with effect from October 1, and Mr. I. Owen, 
chairman of Licensing 
Promega henna th wadige + logy Soran 
the chairman of the Traffic Commissioners 
and Licensing Authority for the South Wales traffic 
area, will over from Mr. Curtis the chairmanship 
of the i and the Licensing 


Traffic Commissioners 
Authority for the East Midland traffic area. 


Business Announcements 


CAWKELL RESEARCH AND ELECTRONICS, Ltd., has 
moved to Scotts Road, Southall, Middlesex (tele- 
phone, Southall 3702 and 5881). 

Tue INCANDESCENT Heat Company, Ltd., Smeth- 
wick, has announced the formation of a Gas Atmo- 
spheres Division headed by Mr. I. L. S. Golding. 


Brook Morors, Ltd., states that with effect from 
August 27, its London sales office will be transferred 
from Westminster to 1-2, Finsbury Square, E.C.2 
(telephone, Metropolitan 9401/7). 

Air ContTROL INSTALLATIONS, Ltd., Ruislip, Middle- 
sex, states that the whole of its ordinary share capital 
has been acquired by Beyer Peacock and Co., Ltd., 
Gorton, Manchester. 

HaNnpy ANGLE, Ltd., states that arrangements have 
been concluded with H. Arendsen and Son (Pty.), 
Ltd., Melbourne, Australia, for the manufacture, 
under licence, of its range of slotted steel angle. 

Mr. E. G. Kinsey, ote yer nee et 

ineeri contracts manager for Chamberlain 
Industries, Ltd., will be visiting the United States and 
Canada during the months of ember and October 
to discuss the application of the “ Staffa ’’ slow speed, 
high torque, hydraulic motor. 

FrrtH CLEVELAND wae ag Tage Brann 

lamorganshire, announces . 8. F. th, 
sales manager of the industrial instruments division, 
is visiting agents in Amsterdam this month. He will 
be accompanied by Mr. D. T. Broadbent, an executive 
director and chief engineer. 

ParRsONS MARINE TURBINE COMPANY, Lid., 
announces that it has concluded an agreement for 
technical collaboration on the design and manufacture 
of marine steam turbines with wn, Boveri and 
Co., Ltd., Baden, Switzerland. ie Electro- 
Mecanique, Paris, will also be associated with this 
collaboration and development. 


MAsseyY-FERGUSON (GREAT Britain), Ltd., is extenc- 
ing its factory at Barton Dock Road, Stretford, 
Manchester. The main factory building, which 
covers 300,000 square feet, is to be enlarged by 
another 100,000 square feet. The new extension will 
be used as a warehouse for finished machines and 
implements ; there are now sixteen assembly lines at 
Barton Dock Road. 


is 
> 
the project, and the site is at present being excavated. 
Massey-Ferguson is also enlarging the spares ware- 
house building at Ashburton Trafford Park. 
STONE AND WEBSTER ENGINEERING CORPORATION, 
49, Federal Street, Boston, Mass., has announced 
the formation of a Dutch subsidiary, Stone and 
Webster ty ay i 8 N.V., with headquarters in 
The Hague. It has also announced that E. B. Badger 
and Sons, Ltd., which was merged with Stone and 
neaiemshen: Aah.'and ee Wace aebaieiesy Sah 
‘ su 
lissements Badger, S.A., will in future be known as 
Stone and Webster Engineering S.A. In Australia, 
the subsidiary company E. B. Badger and Sons Pty., 
gel yy in future be known as Stone and Webster 
Pty., Ltd. 


Steel 
Tre GENERAL Exectric Company, Ltd, has 
received from the Anglo-American tion of 


—— valued or prep — covers oe 
adnate ee 

Gold Mine in the Orange Free State. The new 
winder is desi to raise a maximum of 230 tons 


replace the existing roundabout at ground level and 
will be o ted by four slip-roads to the trunk 
road, which will run in a cutting formed under the 
roundabout. The present scheme will improve the 
Kingston by-pass for a length of about three-quarters 
of a mile, the two existing 24ft wide carriageways 
being extended from the eastern end of the fly-under 
to Woodstock Lane. The works have been designed 
by Mr. D. S. Samuel, M.1.C.E., county engineer of the 
Surrey County Council. 


THe CENTRAL ELectriciry GENERATING BOARD 
has placed contracts during the past month for power 
stations, transmission lines and transforming stations 
amounting in the aggregate to £6,464,543. The 
principal contracts include : Melksham substation, 
275kV switchgear, Metropolitan-Vickers Electrical 
Company, Ltd.; Melksham-Bramley, 275kV over- 
head lines, J. L. Eve Construction Company, Ltd. ; 
Rugby-Coventry, 132kV overhead lines, Balfour 
Beatty and Co., Ltd.; - Canterbury substation, 
132kV and 275kV switchgear, English Electric Com- 
pany, Ltd.; Northfleet West substation, 132kV and 
275kV switchgear, English Electric Company, Ltd. ; 
Iver substation, two 120MVA, 275/66kV_ trans- 
formers, Crom Parkinson, Ltd., and two 
120MVA 275/132kV transformers, English Electric 
Company, Ltd. ; Exeter substation, 132kV switch- 
gear, General Electric Company, Ltd. ; Checker- 
house substation, 132kV switchgear, A. Reyrolle and 
Co., Ltd.; High Marnham-Staythorpe, 275kV 
overhead line, British Insulated Callender’s Con- 
struction Company, Ltd.; Agecroft substation, 
132kV switchgear, Metropolitan-Vickers Electrical 
Company, Ltd.; West Melton substation, two 
180MVA, 275/132kV transformers, British Thomson- 
Houston Company, Ltd. 


Miscellanea 


Lioyp’s Reoister.—Lioyd’s Register of Shipping 
has issued Notice Number 2120 which gives details of 
the additions and amendments made to certain 
chapters in the Society’s Rules and Regulations for 
the Construction and Classification of Steel Ships, 
at meetings of the General Committee held on May 
15 and July 3. 


PROTECTIVE COATINGS.—A_ new protective paint, 
known as “ Detel E/P”’ has been placed upon the 
market by Detel Products, Ltd., Victoria Park 
Estate, South Ruislip, Middlesex, to provide an 
industrial coating of exceptional thickness, com- 
bined with good resistance to chemicals, oils and 
generally corrosive conditions. The paint is formu- 
lated on an epoxy/pitch combination, so that to a 
thick water resistant pitch coating there is added the 
increased chemical resistance and hardness of epi- 
chlorhydrin resins. The material, being thixotropic, is 
easy to apply and it is stated that a0-010in thickness 
can be built up in two coats. 


Civi. ENGINEERING SCHOLARSHIPS.—The Civil 
Engineering Scholarship Trust has announced the 
first eleven awards of scholarships which it adminis- 
ters. Worth on average nearly £400 per year each, 
these scholarships will enable the boys receiving them 
to begin a three or possibly four-year course for a 
civil engineering degree at university this autumn. 
The Trust received 117 applications and the 
eleven successful candidates were, we are advised, 
selected for academic ability and qualities of character, 
leadership and determination which are essential to 
make a good civil engineer. It is stated that the Trust 
will continue to award scholarships annually and that 
it expects to increase the number available next year. 


NUCLEAR HANDLING COMPANY,—We have been 
informed that negotiations are nearly completed for 
the establishment of a jointly-owned British-American 
company to design and market remotely-controlled 
handling equipment for radioactive materials. The 
firm will supply mechanical and powered manipula- 
tors, reactor fuel loading and ing systems, 
reactor maintenance systems, &c. The British partner 
is Savage and Parsons, Ltd. (Watford, Herts), a 
company that has been concerned with the design 
and manufacture of this 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of ‘og may be obtained 


at the Patent acid Sales Branch, 15, ip 1g 
Ci -y Lane, W.C.2, 3s. 6d. each. 





LIFTING DEVICES 


798,117. April 15, 1957.—WiNcH AND BOLLARD 
ComsiNaTions, Lionel Ashley Parsons, 536, 
Cameron Road South, Gate Pa, Tauranga, in 
the Dominion of New Zealand. : 

The invention relates to bollards and winches and 
particularly to marine bollards and winches. Its 
object is to form a winch and bollard in combination 
and in doing so to achieve greater simplicity and 
efficiency in construction and operation. As shown 
in the drawing, the winch operation is by means of a 
driving shaft D which passes up through the deck or 
other foundation E, to which the bollard base B is 
secured, loosely chroughe vertict! central passage in the 
bollard section F, is keyed by key H into the top 
rotating section C, which operates as the winch drum. 





No. 798,117 


The passage F may be of wider diameter at its centre 
section G, so that it forms a bearing top and bottom 
for the shaft with added clearance relief near its 
centre. The winch drum top is recessed at J and 
covered by a cap K. This allows, on removal of the 


cap, for the fastening and removal of the drum C 
from the shaft D, also for a housing for a grease 
nipple M to grease, through channel N, the thrust bear- 
ing O which is machined half into the bottom of the 
drum C and half into the standing or bollard portion 
A. To facilitate the operation of the appliance as a 
winch, the driving power, which would normally be 
an electric motor, may be controlled by a conveniently 
situated foot-operated switch. In operation to haul 
in on a line or anchor warp fastened to the bollard A, 
the line or warp would be released from that bollard 
and two or three turns of line taken on the winch 
drum C, the loose part of the line pulled in and, by 
operating the foot switch, the winch drum rotated 
and the line hauled in as the winch drum revolves. 


up mooring chains the buoy chain is hauled up on 
the winch gypsy P until the chain can be 

permanent mooring hook fastened roun 
the bollard casting.—July 16, 1958. 


POWER TRANSMISSION 


February 27, 1956.—ATTACHMENT OF 

WHEELS, DIscS OR THE LIKE TO SHaFTs, The 

i ineeri ‘Turbine 

Research and Development Association, Pame- 
trada Research Station, Wallsend, Northumber- 
land. (Inventor : Peter Michel.) 

The object of the invention is to provide attachment 
means which will maintain radial and axial location 
between a wheel, disc or the like and a shaft possessing 
different linear coefficients of expansion and different 
thermal conductivities irrespective of the rate of 
heating up or the magnitude of expansion of the two 
components when subject to an increase in tem- 
perature. Conveniently for assembly purposes, as 
illustrated in the drawing, one of the shaft frusto- 
conical faces A is formed on a close-fitting loose 
ring B held up to a wheel C by a nut D, the torque 
being transmitted keys E and the other frusto- 
conical face G being formed on a shaft flange H. The 
wheel may be composed of an aluminium alloy 
having a linear coefficient of expansion about 
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twice that of a carbon ferritic steel shaft and 
having a thermal conductivity of about four and 
half times that of the shaft. The basi 

this attachment is that when a conical body expands 
due to a rise in temperature the apex 
cone remains constant, and thus the axial differential 











No. 798,142 


expansion between the members is compensated by 
the radial differential expansion, and the faces will 
always lie on the surfaces of the generating cones, 
thus retaining radial and axial location. In the case 
where the wheel is of aluminium alloy mounted on a 
steel shaft, where wear may take place on the locating 
faces, a belleville spring washer or other spring means 
can be fitted between the holding nut and the loose 
ring to accommodate this. The apex angle of the 
generating cone can be varied to enable the attach- 
ment to be used for mounting a wheel, disc or other 
object on a shaft.—July 16, 1958. 


ELECTRICAL ENGINEERING 


784,779. June 1, 1956.—DyYNAMO-ELECTRIC MACHINE 
Rotor Spier, The Allmanna Svenska Elek- 
triska Aktiebolaget, Vasteras, Sweden. 

The invention relates to a dynamo-electric machine 
rotor spider of the kind comprising a hub and arms 
extending from the hub for carrying an annular 
armature core made from magnetic stampings. An 
advantage of the invention is that no separate hub is 
necessary as in the case of spiders used at present. 
Therefore it is a simple and inexpensive matter to 
construct a spider to fit inside a standard annular 
armature core and on to a non-standard generator 
shaft. Hitherto the cost of the separate hub has 
been a considerable part of the total cost of the 
spider. Referring to the drawing, A designates plane 


> 
™m 





784,779 


thick rectangular sheets and B the welded joints join- 
ing the sheets together. The parts C of the sheets 
between the welded joints form the sides of a tube or 
hub of polygonal section which is turned internally 
to fit a shaft D, and is provided with a key-groove. 
The hub is secured against rotation relative to the 
shaft by a key. The outer parts E of the sheets 
A form arms carrying an annular armature core.— 
October 16, 1957. 


798,449. October 29, 1956.—A Primary ELecrric 
Cet, P. R. Mallory and Co. Inc., 3029, East 
Washington Street, is 6, State of 
The i io relates 

invention to pri dry cells and 
specifically to a galvanic cell utilising s. mercurial 
as its lariser. The obj 
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spacer to seal the cell. A brass metal » havi 

small hole to permit escape of any ai worean as ; 
terminal contact for the cell. The open circuit 
electromotive force of the cell is sufficiently close to 
that of conventional zinc-carbon cells as to render 
it useful as a replacement unit, the cells of the inven- 
tion having several times the ampere hour capacity 
of such conventional cells.—July 23, 1958. 


7. , Ltd, Crown H Aldwych, London, 
.C.2. (inventor : Edgar Frederick Dawson.) 
The invention relates to electrical pulse generators 
employing semi-conductor devices and is applicable 
<0 tho qenaiation of either vosage ot cunent guises, 
invention comprises a pulse generating arrange- 
ment including a “ double base transistor’ having 
first and second auxiliary electrodes adjacent each 
other at an intermediate position between the base 
electrodes and forming similar p-n junctions, means 
for applying a potential difference between the base 
electrodes to create a potential gradient along the 
semi-conductor rod, a condenser connected between 
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- oo Spe pegy beer g wom mata he i co gree 
at a depth of between in ; rg Pigg ge ment breadth 
average moisture content of moulded 7/ft 8in, oo deadweight 18,300 tons 


a heat with a on summer draugh 6in, service speed 14 knots ; 
ould provide ict at 4 thirty cargo oil tanks, one main cargo pump room, 
wi 


a heat three 550 tons per hour steam-driven duplex 
system of the size and kind described. pumps, two stripping ar: two 245kW diesel- 
driven one 75kW steam-driven generator ; 


on the Performance Swan Hunter-Doxford oil engine, arranged to burn 
a ed Filler- boiler fuel, six cylinders, 725mm diameter by 2250mm 
: . By W. Baxter, combined stroke, 7500 b.h.p. at 115 1r.p.m. Launch, 
ok 8 y= le 
v IsLeE OF Ety, short sea ship ; built by the 
* Goole Shipbuilding and iring C % 


ion of British Rallwayn, freight 
ri wa t 
service Harwich os henetan and Antwerp ; 


sulted 20 chiller “Sed SIA, deat 

t 
OOD tons oa 13M 2in draught, service pes 134 eee 
hold capacity 85,000 cubic feet bale, space for forty- 
sen oe ee 
gear; MacGregor hatch covers ; Be tramed 


evidence i that the omission generators ; ornsby 
: ; 8.VOXM diesel engine, 1806 s.h.p. at 425 r.p.m., 
No. 798,611 the filler Ce NY ae iin see te modern wheel drive 2: 1 reverse reduction gear. 

limi its capacity. Launch, July 18. 

This report is divided into two parts. The first © D:xey Grance, oil tanker; built b 
] ai . Phe . : y Hawthorn 
poy ang BF mgm’ mpory ten Thee sna of Leslie (Shipbuilders), Ltd., for the Houlder Line, 
oad Ragga eg fo pony ar ion of P4 Ltd. ; length overall 557ft, breadth moulded 72ft, 
an deals seat vestigation depth moulded 39ft, deadweight _ 18,000 tons ; 
. -deficiency test. twenty-seven cargo oil tanks, one main pump room, 
loot rest consists of a flattened section of the tube A "—t si ‘Sitio M. ane 12in diameter pipelines, 6in diameter stripping line ; 
to a inflammability of ms eo rs two 500kW geared turbo-alternators, 440V, 60 c/s, 
section tubing Phenolic Resin Bonded Sheets (Ref. ser yy By one 210kW diesel-driven alternator; one set of 
e to be Electrical aT double reduction geared turbines, built by Hawthorn 
the two sections of x 7 p aa oad, Leslie (Engineers), Ltd., 8250 maximum s.h.p., 
the vice is assembled Leatherhead, Surrey. Price 7s. 6 (rene i steam supplied at 500 lb per square inch and 800 deg. 
and laminated sheets are now available which will opera’ 7 Bi 2 yaetalaonael “D” boilers. Trials, 
: y 21, 22 and 23. 


omg Fern i ondi Pave Py — — by Smith’s Dock 
sont 16 hold in cely to cause fire. To fil gap a series Oo! ompany, Ltd., for ers, Ltd.; length 
oe ta such casee’ the tube is laid horizontally heat-resisting sheets bonded with phenolic, silicone a ae andes TR ee ok ee 
it i ; s ‘ t 3in, moul : t 29ft 6in, 
his feet on the carbon arc and Barthel burner tests described in deadweight 17,800 tons, service speed 144 knots ; 
i d B.S. 737 : “ Non-Ignitable thirty-three cargo oil tanks, one main cargo pump 
E . a s room, four 400 tons per hour centrifugal Hayward, 
for Electrical Purposes. Two sheets complying with Tyler cargo oil pumps, two 200 tons per hour Dawson 
this specification were included to provide a basis for and Downie stripping pumps; two 400kW diesel- 
e driven, 440V, 60 c/s, alternators, one 100kW_steam- 
Technical aes See oe tars driven. alternator ; Hawthorn-Doxford two-stroke, 
the Vicinit Flow in a Jet Directed Normal to t ind. By R. supercharged oil engine, six cylinders, 650mm dia- 
on cage oo ee 35 “et, 7340). By AE. Jordinson, B.Sc., D.LC., M.Sc. Reports and meter, 7500 service b.h.p. at 112 r.p.m., 8000 maxi- 
R The British Electrical and Allied Industries Memoranda No. 3074. H.M. Stationery Office. mum b.h.p. at 115 r.p.m., two Hawthorn Leslic- 
obson. Br od Cl Road, Leatherhead, Price 6s. 6d.—Experiments to study the flowin an air Babcock and Wilcox boilers. Trial, July. 
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‘ed by the loss of mass of the cathode and by the The path of the jet and the shape of the jet cross 
strated = the lines of the cathode material in section were determined ; this cross section was found Catalogues and 
no ae eo Th ee Sno wh a sua 
report is concerned is the arc with a liquid be owt mH... ode ocean es Male, House, eo 


mercury ca’ running in mercury vapour at a Reltic Strest,_ 
vapour pressure of the order 10-*mm Hg, but the dciont ant desdenes 6 te ae te re 
general considerations equally well to arcs Ae Ee ee Tenant and suet’ enter agres- 
it is shown, by treating ~ apn Fae the Sterling Area. 3 
is on from | “ 
small active cathode area as a problem in diffusion, Launches and Trial Trips Phen yg moueee , aa Newsoup, Ltd., Attercliffe Steel 


at the surface at the expense of only a com- WAIKaRre, cargo ship ; built by Alexander Stephen — naretcsiacaias nage a 
paratively small total flow of atoms, and hence a and Sons, Ltd., for the Union Steam Ship Company B. O. Morris, Ltd., Morrisfiex Works, Briton Road, Coventry. 
comparatively small energy loss. Furthermore, it is of New Zealand, Ltd. ; length 325ft, breadth Sift, es ene eg eae! Goats sad puiom of paoumiatis tools 
these large densities fall off very rapidly at depth 26ft, deadweight 5090 tons, Coutn Peopeiaion poe mange gilt ggnend Agabins Aormagel ~ gree bey 
i the spot radius until at Bulb on rudder, three holds, twelve icks and data sheets is available on request. r 
istances of about ten times the spot radius the density one to lift 25 tons ; Stephen-Sulzer 6SD.60 diesel BririsH INSULATED CALLENDER’s CaBLEs, Ltd., 21, Bloomsbury 
is essentially the ambient vapour density in the arc engine, six cylinders, 600mm diameter by 1040mm __ Street, London, W.C.1.—Publication No. 396 describing B.1.C.C. 
vessel. Observation of the luminosity of an arc spot 50 r.p.m., 2410 service h.p. at _‘feeder pillars, standard and dwarf types. 


sf 
3 Be. 
: 
3 
g 


tends to confirm this. Finally, the treatment shows 128 r.p Launch, July 17 Q.V.F., Ltd., Duke Street, Fenton, Stoke-on-Trent, Staffs.— 
that hy soniatalaing the high density of vapour imme- ; : : pose | aa describing +, Visible = glass stink 
diately above the cathode, the latter experiences _ OVERSEAS EXPLORER, oil tanker ; built by the silicate glass. : es 
bombardment by atoms which back-diffuse from the Furness Shipbuilding Company, Ltd., for London 
region above it and Overseas Tankers, Ltd. ; per- 
560ft, th moul depth 
Heat Sources: Heat Transfer from Soil to moulded 42ft 3in, deadweight 24.800 tons on 32ft 4 


Pump 
ied Pipes (Ref. Y/T18). M. V. Griffith, B.Sc., summer draught, designed trial speed 144 knots ; i ss 
at oe eritish Electrica and Allied Industries twenty-seven sargo ofl tanks, one Tain cargo pump Advanced Engineering Courses 
Research 


Association, Cleeve Road, Leatherhead, room, three 1000 tons per 
Price 12s. 6d.—The report describes tests centrifugal cargo pumps, three 150 tons per hour Post-Graduate Course Metallurgy of Nuclear Power 
carried out to determine the rate of heat absorption vertical duplex stripping ew ee a eee Gee i a 
by buried from the upper layers of the earth turbine-driven generators, one 125kW diesel-driven engaged in research on reactors, 
(London clay) when the heat is absorbed in chilled ; one set Richardsons, West and for students proceeding to advanced metallergy ina- 
circulating in copper pipes of double reduction turbines, 7300 s.b.p. at 100 O2ober 7. “Fee 2 guineas 
diameters up to lin. propeller r.p.m., steam at 450 lb per square inch and 
The main conclusions reached in the report are that, 750 deg. Fah. two Foster-Wheeler ““D”’ water- _ Pest-Graduate Course in Spectrographic and 
gts wp te Ok Sem So re. rate tube boilers. Launch, July 17. ALLUROY, : ; 
absorption varies from 30 to r : Twelve lectures intended for metallurgists 
Ot a oes fovt of pipe diameters in to lin for a L’ARDENT, coastal escort vessel; built by the in research and development work to be held on ve 
wide variety of weather conditions. Lower values of Chantiers et Ateliers Augustin Normand for the Wednesday evenings starting October 8. Fee 2 guineas. 
heat are obtained with din pipes ; little French ; length overall 52-95im, breadth  picctronic Davannant ov Busctesca, Exonaseame 
advantage is gained by increasing the diameter moulded 6-974m, mean draught 2-030m, displace- AND APPLIED | , SouTH East LONDON TECHNICAL 
pipe from din to lin. Tests described in the report ment 380 tons, speed 18-7 knots, four 17.V.14.PA. Coss, Leia London, S.E.4. Course of six 
show if a secondary circulating system of chilled _Pielstick diesel engines drive two shafts, total power eee iam oder tener a eae 
calcium ‘brine at about 25 deg. Fah. is used, , 3500 b.h.p. Launch, July 17. Fee 10s. 
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FRANCIS CAIRD Inc. ||| EJECTOR CONDENSERS 


420 Lexington Ave., 
New York. 17, N.Y. 








THE MOST ECONOMICAL MEANS 
OF CONDENSING STEAM 


This establishment, located at Grand Central Terminal, 
in Central New York (with branches in Mid-West and 


associate companies Toronto, Montreal, Vancouver) was 


& VAPOUR FROM ENGINES, | 


TURBINES, EVAPORATORS, Etc. 
set up largely to further the sale of British and European 


equipment for Oil, Chemical, Marine, Process, and Power 


VACUUM UP TO 28 INCHES 
NO AIR PUMP—NO TUBES 


Generating Industries. 





Manufacturers, who feel that a close contact in all or 


any of these areas would be to their advantage, are 
oy ; : SIZES:—120 TO 50,000 LBS. PER HOUR 
invited to submit details to : 


FRANCIS CAIRD LIMITED LEDWARD & BECKETT LTD. 


Africa House, Kingsway, London, W.C.2. PARLIAMENT MANSIONS, 
Milburn House, Dean Street, Newcastle. ABBEY ORCHARD STREET, 


National House, St. Ann Street, Manchester. LONDON, S.W.1. 


PHONE: ABBEY 5429 



































This Comprehensive Cata- 
logue, published by the 
Pioneers of Industrial First 
Aid, includes a_ section 





summarising British First 


Aid Regulations. ft is Cc Y L i al D E R s 
' available free to purchasers 
of First Aid equipment who VESSELS ° CONES 





apply on their Company’s 


letterhead, and refer to this A L L F A RB § Cc A T t © Ww $ 


Journal. 


CUXSON, GERRARD & Co Ltd 
OLDBURY, BIRMINGHAM 
ESTABLISHED 1878 
Phone: BROadwell 1355 


Modern Conveyors 


LIMITED 








ADDERBURY EAST NR. BANBURY, OXON 
Telephone: ADDERBURY 238 
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woe \Solipy 


PAN GRINDING MILLS 








REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I'¢ 
Belper. ae 
Telephone: Belper 12 














lant 


..- of all kinds 


All manner of static plant and 
equipment is covered by Wards’ 
INDUSTRIAL PLANT DEPARTMENT 
—Boilers (from smallest portable to 
largest of water-tube and marine 
types), Tanks of all types (including 
Braithwaite sectional steel tanks), 
Jacketed Pans, Chemical Plant, Steel 
and Aluminium Alloy Scaffolding, 
Autoclaves, Air Receivers, Pipes and 
Tubing, Valves and Fittings, Boiler 
House Accessories, etc. Write for 
further particulars. 





INDUSTRIAL PLANT DEPARTMENT, 


=| aT RET _ A Be) THOS. W. WARD, LTD., 
BRETT'S LIFTER Co” ‘i ; ) | ALBION WORKS, SHEFFIELD. 
- FOLESY mS,. COVENTR) i A | : Tel: 26311 (22 lines) 


vEnmTRy 
and BRETTENHAM HOUSE, 
LANCASTER PLACE, STRAND, W.C.2. 
Tel.: TEM. 1515 (12 lines) 


‘ 








RT ? 


JJouble production / 


with 

















24in. DOUBLE HEAD BOLT SCREWING MACHINE. 


Designed for really high output the HEAP’S Automatic 24in. Bolt Screwing Machines will cut either right- or left- 
hand threads (or both at the same time). : . 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity : Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper. “i 


JOSHUA HEAP & C°L® 
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UNIQUE FEATURES 


Robertson Protected Metal (R.P.M.) 
se oF Galbestos Protected Metal (G.P.M.) 
combined with insulation board. 


No maintenance. 


R  @ B E R TS © ul % Inter-purlin ‘D’ strip. Roof sheets 


° add support to lining, = 
Bi LVia d PF? COON 35 ae Me scien a, dog nig 
ot : 


ADDITIONAL ADVANTAGES 


Fire Resistant. Nil flame spread. 
30-min. Fire Rating under B.$.476. 


SK No visible fasteners. 


Above purlin lining. Easy inspection 
and maintenance of structure. 


Economy in fuel. Cost of lining can 


RTRs 





Only with the % 
ROBERTSON METHOD 
of thermal insulation 
can you get ALL these 
advantages combined with 


attractive appearance * be saved in as little as 18 months. 
* Greater working comfort -for occu- 
SK pants. Reduced heat loss in winter: 

reduced solar heat gain in summer. 

Write today for descriptive literature. 


SWE Cia i bo ee a 


tron Gollbestor Protected Wetal is now available iz 
Roberton GeO et RED GREEN, REN GUE 


ROBERTSON THAIN LIMITED ELLESMERE PORT- WIRRAL- CHESHIRE 


Telephone: Ellesmere Port 36224 Telegrams: ‘Robertroof’ 
Sales Offices: BELFAST - BIRMINGHAM - CARDIFF - EXMOUTH . GLASGOW ~- IPSWICH - LIVERPOOL - LONDON - MANCHESTER - NEWCASTLE SHEFFIELD 


Associated Companies or Agents in most countries throughout the world. 





LR3B 
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A\ILILIEIN «circucatTinG-WATER } 
PUMPS 






OMRCIOT ROMO 





OoO000000 






48" 48” 
Installation arrangement of Pe OSS IPE si aicaes ‘ores: a PIPE. 
the circulating-water pump- Pos ee ae. * 
ing units at the Chapelcross Yo eg es! : : ee 
Power Station. Sd: , eae 
’ pepe ‘ : 

















’ 
TS 2 a ee ee: ee ciated’ ie aii Se oa ' 
bs wer rege a 2, Pi 3 creer i 
a o> i sd ee ee eee pee * 
“ } . Beer. i Bo bd 
if ae -- BE.4" % Es ‘, 
ee } ‘> 3 


--2: 7 4 
=33b 


“O Secu feces} 0 eee laste catinenaats } 























for the oe 


beeen {SUCTION PIPE p.--.- 4 --4 SUCTION PIPE }----. 


CHAPELCROSS POWER STATION of the 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


_ Consulting Engineers : MERZ AND MCLELLAN 


The installation comprises four Allen 48/48-in. vertical double-suction centri- 

fugal pumps, each designed to deliver 50,000 gallons of water per minute 

against a total head of 67 feet, running at a speed of 490 r.p.m., and driven 
by a 1225-h.p. L.S.E. motor. 





Allen centrifugal and mixed-flow pumps, Also for power station pumping applications, 


horizontal or vertical, are designed to meet Allen-Stoeckicht patented double-helical 


; epicyclic gearing offers a very compact and 
all requirements up to the largest capacity “bie i speed-reduction or speed-in- 


units needed in modern power station creasing arrangement to suit all powers and 
service. speed ratios. 


Specialists in complete Pumping Plant installations 


WY. Jel. AULILIEN SONS & C2? YP | 


BEDFORD @ ENGLAND 











Aug. 22, 1958 THE ENGINEER 61 


BIRMINGHAM MIDLAND 5731 P.B.E - CARDIFF 25471 - GLASGOW CITY 6597 - NEWCASTLE-UPON-TYNE 22336 


M.I.L. 


ELECTRICAL INSTALLATION 


MAINTENANCE 


CONTRACT and DAY WORK ae 





ELECTRICAL 


MACHINERY INSTALLATIONS LTD 
60a, HIGH STREET, ACTON 
LONDON, W.3. Phone: ACORN 6044 P.B.E. 








quality malleable castings BS S309 


EASILY MACHINEABLE 
also 


SOFT GREY IRON CASTINGS 
for all trades 






EDGAR C. BURRELL & SONS LTD. 
THE CONGE, GT. YARMOUTH, NORFOLK. TEL. 3894 


— RHODES inoicarons 


For Chemicals, Oils and cooling water 


are made in 


BRONZE CAST IRON 
MONEL INCONEL 




















PURE NICKEL 
STAINLESS STEEL Our metai is melted under strict metal!urgi- 
ANTIMONIAL LEAD cal control in modern Rotary Furnaces and 
NICKEL MOLYBDENUM is annealed in up-to-date pulverised coal 
ALL TYPES AVAILABLE WITH nessa 981 , ¥ 
SCREWED OR FLANGED ENDS 
May we have your enquiries:— STAFFORD STREET - WALSALL: TEL: 3509 
SOUTHERN REPRESE ‘ ORKS, CHESHIRE, 
Flap type No. 410 which B. RHODES & SON LTD. G. P. sistema Gre. SHROPSHIRE REPRESENTATIVE: 
senetetine dln ye QUEEN STREET, ROMFORD, ESSEX || SANDERSON HOUSE, NORFOLK Se. preety, Sg 
on pumping circu smeHTon 4. a INTIAL BUILD! . PETERS. 








Telephone: ROMFORD 62333 & 62304 PHONE: HOVE 71329. PHONE: STOCKPORT 5512. 
we 
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WOOTTON BROS. LTD. 


COALVILLE IRON WORKS, COALVILLE 
N*: LEICESTER 


Clay Working Machinery for Brick and 
Pipe Works. Colliery Plant. tron and 
Brass Founders and Cast Steel. Ham- 
mered Steel and Iron Forgings. Steel 
Stockists. Arc Welding. C.Y. Non 
Abrasive Alloys to Order. 













The PATENTED 
Taper Grip V-Pulley 





Established 1876 








Telegrams: WOOTTON, COALVILLE. Telephone No. 22. 











| Only DUALOK has the 
patent TWIN Bush for 
DOUBLE-GRIP. Simple, safe, 
easy to fit. 
Only DUALOK is made and 
2 guaranteed without a Key- 
way. 
DUALOK is the ONLY 
*“Taper-Grip”’ that does @ DUALOK — the 
3 vo — anne os os British hub for V-Belt 
Wi VIER Drives. Pulleys, Flat Belt Pul- 
leys, Chain Sprockets, 


Immediate delivery from Stock up to "Pa Centres, ete PEGLER & LOUDEN LTD 


100 H.P. 
Sole Patentees & Manufacturers. 54 BROWN STREET 113 NEW BRIDGE STREET 87 SHAW STREET 


THE ZERNY ENGINEERING CO. LTD., RICKMANSWORTH, HERTS. GLASGOW NEWCASTLE LIVERPOOL 
Phone: Rickmansworth 4777/8 | 


Whatever the hazard... 















































... it’s safer with 







SIEBE, GORMAN 





AIR-FED PAINT SPRAYER’S MASK 


Eliminating the need for costly extraction can be fitted to the gun handle within minutes. 


plant, this new air-fed mask gives complete 
protection and breathing comfort to paint 
sprayers working indoors or outdoors. Since 
no part of the filter is exposed, it cannot 
become clogged, and is therefore ideal where 
the atmosphere is heavily loaded. 

The flexible tube of lightweight plastic is 
coupled to the main sprayer air supply via a 
simple adaptor and quick-release plug, which 


Adaptors are available for all types of gun. 

An inner flange on the soft rubber facepiece 
ensures an airtight fit on all shapes of face. 
The movements of a man using this outfit are 
freer, since he requires no additional equip- 
ment. Write for further details. 

SIEBE, GORMAN are long-established sup- 
pliers of all types of safety equipment to the 
Admiralty, the Public Services and Industry. 


Neptune Works ~- Davis Road - Chessington - Surrey 
TELEGRAMS: SIEBE, CHESSINGTON. TELEPHONE: ELMBRIDGE 5900 


Manchester Office: 274 Deansgate. Telephone: Deansgate 6000. 
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STAINLESS AND 
ALLOY STEELS 


manufactured by 


Cc. G. CARLISLE & CO. LTD. 


Tapping 4 ton arc furnace 
in our Steel Works. 


C. G. CARLISLE & CO. LTD. IONA STEELWORKS. PENISTONE ROAD. SHEFFIELD 6 


Telephone: SHEFFIELD 348791/2/3. Telegrams : ‘NICHROME’ SHEFFIELD. 
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Guaranteed performance of 


VOKES 
K600 
KOMPAK 


FILTER 


tested in accordance with 


B.S.2831 


The K.600 KOMPAK, when tested in accordance with BRITISH 
STANDARD 2831, and using the highly penetrating test dusts as 
specified, showed the following efficiency :— 

Against Aloxite 50—95% Against Aloxite 225—93% 
Economical in first cost, an added advantage of the K.600 is the 
ease of replacement of the used filtering medium. 














SOVETROREEPAATENY SPAEANED ELE ERLING AAS EE PEE eee 


%* When specifying your filtration 
requirements we strongly recom- 

{ mend that you request test 
, information against B.S.2831. 








THE MOST WIDELY USED AIR CONDITIONING FILTER IN THE COUNTRY 


VOKES LTD - GUILDFORD - SURREY 


Telephone : Guildford 62861 (6 lines) Telegrams and Cables: Vokesacess, Guildford, Telex . Telex: 13-535 Vokesacess, Guildford 
Vokes Australia Pty. Ltd., Sydney Represented throughout the World v.308 
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STEEL PRODUCTS OF INTERNATIONAL REPUTE 


Oe SEE 
CLE aaa 
“itt gee as 














Illustration shows construction in progress * 
on the Basrah Petroleum Company’s 






65-mile pipeline which now delivers oil way / - Ss wi , “i 
from the Zubair and Rumaila fields to a - | / re SS rr vifl ils, 
the terminal at Fao at the mouth ee ‘ z A f™~ 
of the Shatt-el-Arab River. ' 


Mile after mile, buried beneath the desert, runs a 24-inch diameter pipeline linking 
Basrah Petroleum Company’s oilfields in southern Iraq with their far-distant 
port of despatch. The line is constructed from South Durham Steel Pipes. 


Other South Durham 
manufactures include: 

STEEL PLATES - STEEL RAILS 
AND ACCESSORIES - STEEL 
JOISTS AND SECTIONS 
BROAD FLANGE BEAMS 
LARSSEN STEEL PILING 
*‘RENDHEX’ 
FOUNDATION COLUMNS 
STRUCTURAL STEELWORK 
STEEL TANKS AND 
PRESSURE VESSELS 
ELECTRICALLY WELDED 
FABRICATIONS 








Steel Pipe manufacture has been going on at the Malleable Works at 
Stockton-on-Tees since 1926. Today the South Durham Pipe Plant, largest and 
most up-to-date of its kind in the British Isles, is manufacturing high quality steel 
pipes for some of the world’s greatest petroleum development schemes. The 
Trans-Canada Pipeline which will convey natural gas from Alberta across the 
North American Continent to the industrial areas on the Atlantic seaboard 





is a typical example. 


This is only one of the many forms in which South Durham Steel is serving world 
industry and contributing to the progress and development of the modern age. 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 
Telephone: Middlesbrough 2631 (14 lines). Telegrams and Cables: “‘Carfleco,”” Phone, Middlesbrough. Also at West Hartlepool, Stockton-on-Tees and London. 













; 
: 











For 
Preventing 
External 
Wasting of 
Economiser 
Pipes..... 


THE NATIONAL BOILER & 
GENERAL INSURANCE 
co. LTD. 

Soles Dept.: St. Mary's Parsonage, Manchester, 2 









BENNETT & SAYER 


ENGINEERS |RONFOUNDERS 
SB’ GENERAL MILLWRIGHTS 


s 
SPECIALITY e 
i rick machinery — 
pine, ceyt. 07 capecity | 








NUNS FOUNDRY, NUNS STREET 
DERBY 


Telegrams: BENNETT & SAYER, DERBY 
Telephone: OFFICE and WORKS—45546 


McNEIL 


manhole doors 





/ 


ther “I ECEL UCTS. 


boil rS2i4 





HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 
FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “McNeil, Glasgow” Phone: South 1131 
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WORLDS FINEST COMPLETE 
SPECIALISED SCREW SERVICE 


You never notice a screw 
when it does its job. 
When it doesn’t, you wish you'd 
specified Unbrako. 
Make no mistake, you can always specify 
Unbrako. 

There is a huge standard range to choose from, but 
if you need something really unusual, Unbrako will 
work to your specification or design a special screw 
in B.A., B.S.W., B.S.F. metric and unified. 

Unbrako technicians are fastener-minded. What's 
more, they are enthusiastic and helpful people, 

men who really know their job. They make 
the best screw that money can buy — a 
screw you can fit and forget. Details 
of sizes and threads will gladly be 
supplied on request. 


UNBRAKO SOCKET SCREW CO. LTD., COVENTRY, ENGLAND 














PRESSURE GAUGES.. 


OF EVERY DESCRIPTION AND SIZE 





PRESSURE RANGE FROM 
5 - 20,000 Ibs per sq. inch 














Prompt Deliveries 
Highest Quality Send For Illustrated Catalogue 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET 
Telephone: Central 8196 BIRMINGHAM, 1 
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INTERMEDIATE STAND 
(Adjustable for height) 








TYPICAL ANCHORAGES 








IISTINGTON 
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“Pyar nt 
NEW RES EW 


BELT CONVEYOR STRUCTURE 


(Patented) 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


The longitudinal members of this 


CONVENTIONAL STRUCTURE 


conveyor structure consist of }” 





dia. steel ropes in tension. 





ROPE STRUCTURE The connections at the ends 
ted of each troughing idler shaft are 





EF 178-0.sq.in. 
ss hinged. These basic features 


provide a resilient conveyor 


which is easy to stack, transport 


Greater conveying capacity 
obtainable by increased troughing 
under load 


and install — a conveyor in which 
impact damage to the belt as it 
passes over the idlers is greatly 
reduced. The belt is easy to 

_ train. The bottom belt is in 

full view and there need not be any 
concealed rubbing between belt and structure. 


DISTINGTON ENGINEERING COMPANY LIMITED 
WORKINGTON CUMBERLAND ENGLAND 
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Another Wellman new development... 


es 


Fast in Operation. Turns about on its own wheel base. Ensures. accurate placing of the 












billet during forging. Maintains a truly parallel adjustment of the height of the bar 
during forging. Rotation of the grip head can be stopped accurately in any desired 
position. Recoils from the forging blow without oscillation thus providing a steady 
action—essential when forging to close limits. Permits hic view of the workpiece 


to the driver. Easy access to all parts facilitates maintenance. 


remy 
WELLMAN 


Further detaiis on request from: 
THE WELLMAN SMITH 





INCREASES OUTPUT 
ELIMINATES ARDUOUS LABOUR * 
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jig boring 


A question with optical accuracy 


that is sure 
to be asked- 


Is iT MAJOR 
EQUIPPED? 


It’s one of the first questions buyers of 
industrial equipment ask. For they know 
the Major Industrial Equipment Unit 
possesses all the qualities they seek — 


WSS ak 





| 
TEREESAUA EAE REEL | i 
eae 


}} 
pa} 








KQ{ 











unrivalled reliability, the ability to Y 
increase output economically, and the Y 


ability to maintain that output in the 
most difficult conditions. They know the 
enormous benefits of standardisation, 
and of being able to use the world- 
famous service and spare parts supply 
for their industrial equipment as well as 
for their Thames Trucks and Fordson 
Industrial Tractors. There are big bene- 


The pride of our machine sho 
is our Optical Jig Borer, whic 
IRMINGHAM makes possible machinery limits 


as fine as + 000125 on most types 

AND of work. We look forward to 

receiving your enquiries for the 

LACKBURN jigs and tools that require that 

CONSTRUCTION CO. i70. little “extra” that is possible with 
plant of this nature. 





SS... GY "—=™t™ 


Armoury Close, Bordesley Green, Birmingham 9 and at George Street West, Blackburn: 


WS 


\\ 











fits, too, for the manufacturer who fits y os 
these Ford-built units. For full details Y 





SS 


ring Dominion 3000 today. 





; 


Z 
Y 


My 
UMW) Vn EC HE UY YU: YM, Ups: 


SS 





EE EEL Ki 
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for the 


Major Industrial Equipment Units are available in 4 basic Pe ETRO LE U M | N D U ST R Y 


combinations :— 


; Age 150 to 100,000 g.p.h.; temperatures up to 600° F. 
| Engine + transmission 


DRUM Pumps meet the requirements of the petroleum 
































2 Engine + SPORSHESSION + hydraulics : Below: industry in a unique way and are suitable for liquids 
3 Engine + transmussion + hydraulics bf steering Motor driven Oil from the most volatile to the most viscous, over a wide 
4 Engine + transmission + hydraulics + steering + front axle. Transfer Pump; range of temperatures. Cargo, bunkering, transfer, 
Other cémbinations can include Rear Power Take Off, 2-speed 50 tons/hr. pond tanker, setpeiling pusps, etc. 
Belt Pulley, alternative clutch and gear housings, etc. In all, over 
100 standard combinations. olde 
DRUM <>PUMP 
ENGINE DETAILS Diesel | Petrol 
CUBIC CAPACITY | 3.61 litres 3.26 litres 
COMPRESSION RATIO = 6: | 5.5:1 a 
GE ese aE ac 
| SRAKE HORSE POWER | 
i AT: 1200 RPM 34.0 34.0 | 
i 1400 RPM 40.0 38.0 | 
i 1600 RPM 44.0 42.0 | 
L. | = 
All enquiries to :-— 


INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION 
FORD MOTOR COMPANY LTD DAGENHAM ESSEX Tel: Dominion 3000 


THE DRUM ENGINEERING COMPANY LIMITED. 


WISE B U YER S INSIS T HUMBOLDT STREET, porate ag TELEPHONE: BRADFORD 22358 


oN MAJOR PoweR) | 323 
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DROPFORGINGS 





SONTDUOUIC OUT 
SONTIOXUOId OU 


DROPFORGINGS 


THE BLACKHEATH STAMPING CO LTD 





BLACKHEATH - BIRMINGHAM Phone Blackheath 1448/9 












“ Newallastic”” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the 
usual method. 








GLASGOW - WN. 


POSSILPARK 
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STANDARD’S 
TRIPLE SEAL 


ee ISTON R NGS . | DROP_ FORGED 


TURNBUCKLES . 


Tapped Right and 
Left Hand ) 
Whitworth 
Threads. | 

















ARMSTRONG 








———— STEVENS 
EFFECTIVELY SEAL THREE FACES 
Eliminate by-pass, Restore compression, Maintain full power, AND SON . ia 


Function until bore of cylinder is worn by as much as 1%. 


WILLE RRALL 


THE 
STANDARD PISTON RING & ENGINEERING :: STAFFS. 
‘ase bade tind DON ROAD, SHEFFIELD, cakes alanine eae 2 


London Office: Walter C. Jones, M.1.Mech.E., M.I.Mar.E., 57-58, Gresham House, Bishopsgate, E.C.2 
(London Wall 4981) 























We have modern plant 
and 100 years 
Experience which 
enables us to carry out 
a great variety of work 
and meet all needs. 











Well-equipped tool- 
room for the 
manufacture of the 
necessary tools to your 
designs or our own, 


Examples of general sheet metal work shown here comprise 
an Air Compressor Control Panel, a High Pressure Grease Dis- 
penser, and on the right, an Oil Tank used for the automatic 
lubrication of commercial vehicles. 





Contractors to Admiralty, Ministry of Supply and G.P.O. 














This crane is one of two specially designed 


for -heavy duty grabbing service in one of the new 


super power 


stations. The Cranes are 


\ | Ree get 
operating in the open, and special attention 


has been given to 


fei the 


If you have a handling problem “ta MH ~~; 


JOHN SMITH 


A 


VVC 


rn ¢ 
nits 


( 


for easy access 


-ather-proofing and positioning 






4 | 


CRANES 


KELGHMLEY) LTO. 
P.0. BOX 21; THE CRANE WORKS, KEIGHLEY, YORKS 
Telephone: Keighley 2283 (4 lines) Telegrams: Cranes 


Had 


Keighley 


The Crab 


The Crab is of the twin barrel type, 
having one barrel for “holding” and 


one for ‘ opening” and “ closing ”’ the 


four rope Grab. All gear boxes are 


of steel fabricated welded construction. 





SN 


[7 
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don’t be prehistoric..: 
step up production with 
WESTOOL Solenoids 


Your production processes can be made more efficient by 
fitting Westool Solenoids to your machines. Why? Because 
Westool Solenoids are compact, self-contained electro- 
magnetic units which provide a direct mechanical action 
automatically or by remote push-button control. No gear 
trains, no complicated mechanisms—just simple electrical 
wiring from the control panel to the “‘on-the-spot” Solenoid 
actuator. Westool Solenoids lift, lower, push, pull, open or 
shut, and thus simplify machine designs, speed up operations 
and reduce production costs. There is a long and diverse list 
of machinery which has already been improved by solenoid 
control—you can add yours to the list with advantage. 


74 













FLAMEPROOF 
SOLENOIDS 


Series 500 and series 
700 A.C. Solenoids are 









certified to Buxton 
standards. 












To meet customers’ immediate require- 
ments, Westool carry some 10,000 solenoids 
of various types and ratings so that your 
immediate needs may be dealt with by 
return. 








Write to the Westool Technical Advisory gia your first step ina production 
speed-up, 
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ST. HELEN’S AUCKLAND, CO. DURHAM 


Phone: West Auckland 551/5 Grams: Solenoid, West Auckland 
Birmingham Office: 7 Newhall Street, Birmingham 3. Phone: Central 390! 


Westool also make Coils & Coil Winding Machines, Transformers, Warner Electric 
Brakes & Clutches, Air Conditioners, etc. 
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| The controls of the Peckett Diesel 
j Locomotive are easy to handle—no 
special manipulation of throttle or 
‘ clutch is required for gear changing. 
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The various control levers have 
been carefully grouped for 
maximum convenience and are 
duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
greatly minimizes fatigue and mental distraction, and ensures the fullest 
output from driver and locomotive. 


| London Representatives: 
Ferguson & Palmer, 9 Victoria Street, Westminster S.W.1. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. ’Grams: “Peckett” Bristol 
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10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty: 
be tons at 16 ft. radius 

ropped; 5 tons at 
"1. fe. radius free 







3 Motor, electrically 
operated Fixed Wharf 
Crane. = 






























The Hall Mark 
tells a story 


For 650 years these marks have provided a 
unique guarantee of fret uality, origin and date. Shown 
below are those which would appear on an article made 
by Zedd and Co. Ltd., from Britannia Silver (indicated 
by the figure of Britannia) made in Birmingham (the 
Anchor) in 1950 (the letter ‘A’ drawn a particular way). 








Vi 









Mis AS sR SRS Wticole ts iee3 








iI TAYLOR 6 HUBBARD 
rophle Address: Lael sii | : 


Ms ing, Leicester '* 


















Smooth-running Efficiency... 


METALRAX 
ge cer 


Gravity 
ROLLER 
CONVEYORS 


The simple, inexpensive 
answer to the need for 
trouble-free conveyi 
METALRAX GRAVI 
ROLLER CONVEYORS 


rt Se cut 
on labour and costs. 



















This mark is also an accepted world standard 
of quality in engineering ; foremost in design 
and efficiency. From the wide range of 
Alldays and Onions products we show you 
. here the P.B. HAMMER. 


diablo o§$ & 





a ONIONS: 

WORKS 

porn JAMES OSCARD & CO. 
DEPT. E, 139 WHITTON ROAD, TWICKENHAM. TEL. POPESGROVE 5281 





London Office: 2 Queen Anne’s Gate, Westminster, S.W.1. "Phone: WHitehall 1923/4/5 eeeoeeveeeeeeeeeseeeeeeeeeeeeeeeeeneseeees 
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[L[2 a — mans 


Typical of robust L.E.H. design, 








these hydraulic furnace pushers are 
ideally suited to steelworks duty 
where unfailing reliability 

under arduous conditions 

is of prime importance. 



















The pusher shown in the upper illustration has a 
cast frame. That in the lower illustration, shown DESIGNERS AND 
with a self-contained, remotely controlled hydraulic MANUFACTURERS OF 


unit, has a frame of welded fabrication. HYDRAULIC 
EQUIPMENT 








THE LEEDS ENGINEERING & HYDRAULIC CO., LTD. RODLEY, LEEDS. Tel. Pudsey, 2859. Grams “Pumps,” Rcdley. 








GRAFTON 


DIESEL, ELECTRIC & STEAM 


CRANES 


GRAFTON CRANES LTD. tl 
BEDFORD, ENGLAND. tt 
Established 1880 1 








Telephone : Telegrams : 
2490 GRAFTON, BEDFORD 
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“Cirscale'™ 


With a scale length of § feet, bold figures and internal 
iMumination, this instrument can be read accurately at 


ble di it complies fully with BSS 89/1954 
and combines ample power with high sensitivity. it is R RD 
| sultable for indicating Amps, Milliamps, Volts, R.P.M. or 


Frequency, or any value which may be converted into one 
of these. Single or double sided models available 













POWER UNITS AVAILABLE FOR CONVERTING 
i Be ae oe : STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
THE RECORD ELECTRICAL CO. LTD - ‘CIRSCALE’ WORKS - BROADMEATH - ALTRINCHAM - CHESHIRE OP ee ee ee a 
€n4 ' 7 ‘ 
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: 


| DIFFERENT 








i ae perform TO AVOID 
| simple duties more WASTAGE 
| OF 


| EFFICIENTLY on 


) AIR, 

























SAUNDERS se 
AS WELL 
a A AS THE 
Acknowledged universally for their superiority in STILL 
handling the difficult fluids of industry — the MORE 
sureness of that flexible diaphragm closure and COS 34% 
the long, trouble free life commend the valves FLUIDS OF 
| also for scores of simple duties. INDUSTRY | 
UAB oi 7 Le, BD LIMITED 





-COMPANY- 
DIAPHRAGM VALVE DIVISION 


i CWMBRAN -: NEWPORT - MONMOUTHSHIRE 
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Flanges 
and 
Malleable 
Fittings 
encircle the World 


Our flanges, 
fittings are in use all over the Globe. 


FE BBB ID) « co. ruses) c70. 


74/82 PARADISE STREET - 
SN 
ae Iw BUY BRITISH — BUY KIRKS 


LONDON S.E.16. 





Bermondsey 3156/7/8 aiso at Waisali - Manchester - Pontyciun 





pipework and malleable 
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terre 
the heart 
of 


reliability 
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Sonat Linatex Ball Mills owe their 
unique working efficiency to 
drum walls of solid Linatex 
—95% pure natural rubber 
—which defies abrasive and 
corrosive action. 

It is worth noting that ex- 
perimental results obtained 
in pilot plant equipped with 
this Linatex Laboratory 
model can be reproduced 
accurately on the production 
line by using the larger works’ 


Our Resident Engineer for your 


INAIE 





Mnstrated: GEC yuh front reller-quaré removed CAMBERLEY SURREY. Phone: 











WILKINSON RUBBER LINATEX LIMITED 


models. Full details in the 
Linatex Ball Mill brochure— 
sent free on request. 


Consider these advantages: 


Quicker grinding time and a fine 
particle. 

No metal exposed internally. 

No risk of contamination. 

Six types available to suit 
different production require- 
ments. 


area is always ready to dis- 


cuss, and help solve, your Ball Milling problems. 


95% PURE NATURAL RUBBER 


BALL MILL 


WITH LONGER LIFE 


Camberley 1595 


riner, Faster and Quieter Milling § 
with the Linatex Ball Mill 
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: Loss or —.. ji‘ 
: EFFICIENCY HERE 

: through vibration om) 
ee 


When machines must operate 
under load fluctuation 
or conditions of misalignment 


DUN LO} (LeEXIBLE COUPLINGS HELP SMOOTH WORKING 


Dunlop Couplings consist of flexible rubber elements 
bonded to metal ends. The rubber can be compounded 
with varying degrees of stiffness as required by the 
task the coupling has to do, but the physical properties 
are always controlled within fine limits. Dunlop 
Flexible Power Transmission Couplings can be used 
with confidence in applications where precision is vital. 














DISC COUPLINGS 
For heavier equipment, operating at up to 96 h.p. 


per 100 r.p.m. 





BARREL COUPLINGS 
For light machines and motors, operating at up to 


0.54 h.p. per 100 r.p.m. 











For any problem in precision rubber engineering 


CONSULT DUNLOP AT BLUE-PRINT STAGE 


Dunlop Rubber Co. Ltd. (Engineering Components Division), Fort Dunlop, Erdington, Birmingham 24 


79 
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SINTERLINK 
has it 
buttoned up 





Morgan SINTERLINK has indeed got friction 
buttoned up. In a way that is of extreme importance 
to the designer, the manufacturer and the user of all 
heavy duty machinery that incorporates a clutch. 

And now SINTERLINK faced clutch plates are 
available in a unique “ button” design that makes 
for even greater gripping power and quicker heat 
dissipation. 

SINTERLINK, whether in button or continuous 
form, is made from sintered metal. Because it is metal 
it will not only withstand heat, but will conduct it 
away as well. Because it is sintered, it brings to 
clutches infinitely longer life—under even the most 
punishing conditions. 

Some printed matter about this is available, or one 


MAXIMUM MARKS TO ‘ ; : v 
unite at Miasedaciad cniwitten of our technical representatives will quickly respond to 
idigh areal Contoctete. a “phone call or letter. 





MAO er SINTERLINK 








the final factor in Power Transmission 


THE MORGAN CRUCIBLE CO. LTD., Battersea Church Road, London, S.W.11 
Telephone: BAT tersea 8823 


SM/125/A 
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frevortr ENERAL, 
CABLES 


More than equal to the extra service demanded 


ORDER FROM THE 


. The General Electric Co. Ltd., Magnet House, Kingsway, 





London, W.C.2 


























# CASTINGS IN CREY | 
5] _J0 SPECIFICATION 


THE ENG] 
Inpustpy Ne 


“? T° Two Trews) 


LiMiTED 


STAINES, MIDDLESEX 


4 


4 


















ne has — 
al Coo disty work for TOP- 
on GUNK— 


THE WORLD’S 
FINEST 


DEGREASANT 





Supplied ready for use in 5-, 10- 
ona? anid oaiton drums. Send 
to-day for a free sample and 

for yourself the effective- 


ness of GUNK. 


Manufactured by :- 


BENNETT (HYDE) LTD 


BOSTON MILLS, HYDE, CHESHIRE 


Telephone : 1377 (3 lines) 
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SITE ERECTION OF 
TWO 75 FEET COOLERS BY 








EACH cooler left our works in three sections. 
The sections were welded together on the site 
prior to the coolers being lifted into their final 
vertical positions. 

We manufacture Pressure Vessels, Columns, 
Coolers, Heat Exchangers, Condensers, Silos, 
Storage Vessels, Tanks, Mains, Autoclaves, 
Digestors, Mixers, and supply associated equip- 
ment such as pipe and valve work, pumps, 
electrical equipment, instruments, etc. 

Stainless Steel work, and welded and rivetted 
general fabrications are other specialities. 






@ 









OF BATLEY 














x Consult us for large or small welded 
units or complete Plant Layouts 











A, J. RILEY & SON LTD. VICTORIA WORKS + BATLEY - YORKSHIRE 


Telephone: Batley 657 (3 lines). Telegrams: Boilers, Batley 


ID) © 26 12 © 13 W 


opposed 
piston 


turbo charged 
engine 
Six cylinders. 650 mm bore. 
7,320 ram combined stroke. 
Pace | 11S rpm, 8,000 bh.p. 8,700 i.h.p. 


*  \. 92% mechanical efficiency. 
Nog 12S tb.sq. in. mip. 























WILLIAM DOXFORD & SONS 


(SHIPBUILDERS) LTD 
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Pipework 
Specialists 


pi (2 SWING ) 
a CENTRE frat 
() 2 LATH 7 Ce of 


CAST IRON PIPES 








AND FITTINGS 


Versatile and reliable Crowthorn lathes save time 
and money on almost any machining operation. 
From turning and drilling to grinding and keyway cutting, 
“users find all work comes alike to a Crowthorn. 
Please write for fully detailed literature on lathes 
and the range of attachments. 


CROWTHORN ENGINEERING COMPAN) LIMITED 


REDDISH . Se ecKPOR I ENGLAND 





CL89 








The choice 


We also specialize in the 


is often Fabrication and 
Installation of all types 
difficult of pipework including 


non-ferrous metals 








SHAW 





AND 
May we pick the winner for you ... M INNES 
Toren cs osiphised advice! We make both HOT PRESSINGS in Brass, Bronze, LIMITED 





Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze or FIRMILL 7 
Aluminium. The unique experience of our organisation...two separate yet IRONWORKS, GLASGOW, N.W. 
inter-related operations under one roof. . . will ensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—sec us first! Our Technical 


Representatives are always at your service. 
BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Nen-Ferdica Works, North Circular Road, Londen, N.W.2, Tel: GLAdstone 6377 (732A 


Maryhill 1175-6-7 


53 Spring Gardens 332 High Holborn 
Manchester, 2. London, W.C.! 
Central 6341 Chancery 3378-5907 
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Our range of Air Diffusers 
includes: 








3 - > -—- 


Main types, A, 8 and C. 


& 


Variations, High level, Low level, etc. 


Different Shapes, Round, Square, Rectangular and 
Half Round, Half Square, and Half Rectangular. 


=z 


Different Sizes for most types, shapes and variations. 


6 








making a range of more than 


different diffusers. 


in addition there are two kinds of dampers, and an airsplitter 
and damper available for most sizes, two kinds of metal are 
available and three different finishes for 300 different colours; 
and, what is more, we are constantly adding to this range. 


Send for Catalogue No. 2/. 


F A [ 4 [ T T ENGINEERING CO. LTD. 


101 Sandford Road, Moseley, Birmingham, 13 
*Phone: South 3651 


MAS 7, 
ie 604 .Grand Buildings, Trafalgar Square, London, 





W.C.2 *Phone: Whitehall 4805 
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SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 
WHEELS SILENT 
HELICALS GEARS 
oe CHANGE 
GEARS GEARS 
All materials 
Complete 
standard 
Supply pitches to 
Cutting only 7ft diameter 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone : Halifax 521/78 Telegrams: “ Gears.”’ 


Hannibal 


would 










Special axles, with pneumatic or solid rubber tyre 
and wheel equipment, for all purposes or to speci- 


fication. 


RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 


86, Holloway Head, Birmingham 1. 
Tel: MiDiand 3475 (5 lines) 


FWINNER 
PIPE EXPANDER 


Accurately cut pipe bevels can only be 
achieved if the pipe end is perfectly round. 
All pipes have a degree of ovality and the 
Twinner Pipe Expander is designed to 
correct this. It is inserted in the pipe end 
and expanded to press out the walls to a 
truly round form—an oxy acetylene pipe 
cutter is then turned round the pipe to 
make the bevel. 


Made to suit pipe sizes from 6” upwards 


PWINN ER 


INTERNAL PIPE ALIGNER 
FOR THE ACCURATE ALIGNMENT OF PIPES FROM THE BORE 








ENSURES TRUE 
PIPE BEVELS 





The aligner, in the contracted position, is propelled along the pipe internally in 
a position between the pipes to be butt welded. By operating a tommy bar on 
the end of extension tubes the aligner is expanded and presses out the pipe walls 
to their truly round form. Pressure holds the two pipes together in perfect align- 
ment whilst the weld is laid—the aligner is then contracted and rolled along 
the pipe for the next weld. 


DONALD ROSS & Partners Ltd. 


TWINNER WORKS, GATWICK ROAD, CRAWLEY, SUSSEX 


Telephone : Crawley 2506/-3 Telegrams: Twinner Crawley 
Tib. 58 


























To help you choose 
Protex and Protal 


filter glasses 


The glasses made to British 
standard specification 679 


TOP: PROTEX (REGD.) ELECTRIC ARC PROTAL & PROTEX (REGD.) GLASSES 
WELDING GLASSES for gas welding with and without flux 
~ CARD SIZE 7} x 44 
BOTTOM: PROTEX (REGD.) ELECTRIC PROTAL & PROTEX (REGD.) GLASSES 
ARC WELDING GLASSES for gas welding with and without flux 
WALLET 4} x 7} 


Your usual supplier will be pleased to send you these 
filter glass wallets or cards free on request. When writing 
please state whether you require the wallet or the card 
and indicate whether for electric arc or gas welding use. 
You may have other uses not classified under gas or 
electric arc welding, if so please be good enough to say 
so when you write for the aids. If in any difficulty please 
write to us. 


Chance Brothers Limited 


SMETHWICK 40, BIRMINGHAM 






































i ) 
HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 














HEAT & WEAR RESISTING UPTO 10 TONS 





abso 1 SPHEROIDAL GRAPHITE [RON & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! 


Forgings 


IN IRON & STEEL fm 
UP To 1LewTs. & 












HEAVY AND 
“AWKWARD” 
MACHINING & 
GRINDING 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 





PROTOTYPES 
AND SPECIAL 
PURPOSE MACHINES 


REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 
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OVER 50 YEARS’ 


EXPERIENCE 





ST. GEORGES 
SHOT BLAST 
PLANTS 


INSTALLED IN THE NEW 


loin lpi 


FOUNDRY 






Fords have chosen the Best 


ST. GEORGES ENGINEERS LTD., 
ORDSALL LANE, MANCHESTER 5. 


Telephone : TRAfford Park 1207 (4 lines) 


Telegrams : “ Georgic’’ Manchester 5 
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PNEUTECHNIQUE 


3 new automatic compound controllers give greater 
flexibility, more accurate control 


The three new Negretti & Zambra Compound Controllers 
fulfil the definite need in industry for flexible, accurate 
automatic control. Operating on a clean, dry air 
supply at 20 p.s.i., they make automatic control of 
industrial processes easy. rapid, and convenient. In all 
three models the various units are standardised —so 
a model selected for a particular application can be 
readily adapted to others. 


1 BASIC CONTROLLER : for use when manual control 
is not required. 


2 CONTROLLER: incorporating facilities for manual 
control internally. 


3 CONTROLLER: with auto/manual test facilities 
mounted externally on a sub-panel. 










NEGRETTI 


THE NAME THAT MEANS PRECISION ALL OVER THE WORLD 


Agents or subsidiaries in all major countries 








Set-up procedure is extremely simple — a particular 
advantage where it is necessary to close down the plant 
periodically, as resumption of automatic contro! can be 
rapidly effected. Further advantages are : 


® NO INTERACTION BETWEEN TERMS, enabling 
the controller to embrace wider plant characteristics 
than are possible with interacting controllers. 


@ IDEAL BASIC CONTROL RESPONSE generated 
under all conditions. 


@ TRUE VALUES of Proportional Band and Integral 
and Derivative Action Times are calibrated on the 
various units. 


@ OPTIMUM PLANT CONTROL can be methodically 
and rapidly effected. 


@ TRULY CALIBRATED PLUG-IN UNITS allow 
easy replacement without re-setting and facilitate 
servicing. 


@ EASILY CONVERTIBLE — thus a two-term 
controller may be used with either Derivative or 
Integral Unit, and three-term controller with both units. 


@ SELF-CONTAINED UNITS, compact and 
self-purging. FORCE-BALANCE PRINCIPLE of 
operation involves no levers and friction losses, the 
diaphragm assemblies giving high sensitivity. 


We will be pleased to send you a copy of our fully 
illustrated booklet No. R 35/2 on your request. 


& ZAMBRA 


Factories at Barnsbury, London, N.1 * Aylesbury, Bucks, 
Chobham, Surrey 

Head Office: 122 Regent Street, London, W.1 

Telephone: REGent 3406 
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We are ready to submit 


po ee ch the whole 


of 
screening. plant. 





SOLENOID OPERATED 
VALVES 


a > 


® Fully Balanced 
® Integral Rectifiers 
® Simple and Robust 


® Pressures 0-500 P.S.I. 
PROMPT DELIVERY 


> MAXSEAL VALVES LTD 


WOOD ROAD, KINGSWOOD, BRISTOL 
Phone : Bristol 67-3869 


Were Gosing our 









Made 
by Niagara 


Yes, we engineer and 

install everything 

for screening plants. 
Vibratory screens to — 

handle most products that 

need grading —under 

almost any conditions. 


Feeders, conveyors, NIAGARA crew Nae 
























orp Salo THE NUT 
TO THE BOLT 
r hoppers, all you need. SCREENS 
Call us in, ask us to be 





constructive, without 
obligation, of course. 
We can improve your 

grading and your 


Forget about 
vibration and 
slackness—fit a 














Kolok Positive 
Lock Washer profits. 
between each 
nut and bolt 
Phone: 
Enfield 6622 
POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW (4 lines) 
Telephone: DOUglas 9292 











speciIFY ‘**REAVELL” 
-. FOR EFFICIENCY and RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


| To 10,000 
LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
ano OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND | 
Telegrams: “REAVELL” Ipswich Telephone: Ipswich 56124 (3 lines). 
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We have a standard range of Automotive and 

Industrial Gear Boxes, or can undertake the 

supply of loose gears and shafts to your own 
design. 





THE GEAR SPECIALISTS 


Cut, ground or shaved Spur and Helical Gears. 
Ground Worms and Splines—Sprockets—Bevels— 
Reduction Units—Gear Boxes for all Trades. 


AID. Approved 


P. R. MOTORS LTD * ALDBOURNE ROAD * COVENTRY 
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Telephone: 2266 (3 lines) 





Telegrams: Supagears, Coventry 
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P&W.MACLELLAN,'” 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 

ELECTRIC WELDING 

HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


Telegrams: 
*““MACLELLAN GLASGOW ”* 


Telephone : 
IBROX 1135 (4 lines) 


‘AMBNESCO PRODUCTS 


* STROOD: ROCHESTER: KENT-ENGLAND- 


| This winters 


BUNKER 
TRIMMING 


THE OLD WAY 














| Pad 


Vy 










Percussion Lancing... 


3% Keeps men out of the Bunkers 


%* Clears stoppages faster 
* Costs Less 
















TELEPHONE 
STROOD 78310 


May We demonbliale af Your works 7 
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With the introduction of the 
new BS2960/1958, squirrel- 
cage motors with Standardised 
Dimensions can now be sup- 
plied with VENTILATED as 
TEFC enclosures. 


Metrovick Motors designed 


well as 


and built to these specifica- 
tions are known as Types 


KN-C and KN-B respectively, 


METROPOLITAN 


ELECTRICAL CO 


LTD 





TRAFFORD PARK 





Type KN-B to BS2083/1956 
TEFC ENCLOSURE 


1-20hp* (4-pole) 


*Additional Ratings not 
included in BS 2083 are 
also available up to 50 











Type KN-C to BS2960/1958 
VENTILATED Enclosure from 


1 to 40 hp (4-pole) 


-VICKERS 


MANCHESTER 17 





An A.E.1. Company 


J/A801 
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THE PLENTY IMPELATOR 





This unique type of mixing head gives very rapid dis- out with the greatest efficiency. Available in all sizes 
persion and circulation for all industrial applications. either for fitting to existing mixing equipment or 
Speeds can be adjusted to give violent agitation with or complete with Motors, Starters and Mixing Vessels. 


without aeration, whilst gentle stirring can be carried | Why not put your problems or write for a leaflet to— 


Newbury, Berks. 


Grams: PLENTY, NEWBURY 


Eagle Iron Works 


Phone: NEWBURY 2363 (4 lines) 





Covered by Patent Ne. 695227 end Design Ne. 86255! and Patents 
pending. “* impelator” is the registered trede name of Plenty & Son Ltd. 


Also makers of MARINE ENGINES and STERN GEAR, ROTARY DISPLACEMENT PUMPS and FILTERS EN. 








Photograph by courtesy of Aston Chain & Hook Co. Ltd. 


ay 
























NOTHING TO LOSE? 
But your chains... 


. .. are vital links in the manufacturing process. Always difficult to 
lubricate, chains are sometimes run dry for lack of a satisfactory 
lubricant. Then there really is something to lose: frequent 
maintenance or replacement means loss of production. 

The answer is dry film lubrication the Acheson way. 

The chains in the photograph convey heavy drums of copper wire 
through an annealing furnace. It is essential that there should be 

no fumes or carbonaceous deposits from the 

chain lubricant, otherwise the wire would be spoiled. 

Because cleanliness is essential in this application, the company has 
used for many years ‘Aquadag’ ‘colloidal graphite in water. The result 
is rnaximum efficiency from the minimum of maintenance and labour. 
The product is simply brushed on the links once a week. Although 

it is used sparingly to prevent the drums slipping and upsetting 

the timing sequence, ‘Aquadag’ provides full lubrication. 


* Registered trade mark of Acheson Industries (Europe) Ltd., 
licensed user—Acheson Colloids Ltd. 


da dispersions speed production 


BGO. TRADE MARK 





COLLOIDS LIMITED © 


Subsidiary of Acheson Industries (Europe) Ltd. 
PRINCE ROCK: PLYMOUTH : DEVON 
Enguiries to: TECHNICAL SALES AND SERVICE - 70 Hill Street - Richmond - Surrey - Telephone: RIChmond 5481 (3 lines) 
Also Acheson Colloids Company, Port Huron, Michigan U.S.A., and Acheson Colloiden N.V., Scheemda, (Gr.), Netherlands 
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Build witt 
Kariscol 


The ‘KARISCOL" system of prefabricated steel-framed building is suitable for a wide range of 
purposes, and is used throughout the World for :- 


FACTORIES 


BUS DEPOTS 
MACHINE SHOPS GARAGES 
STORES 


and for many other purposes by 
ROAD AND RAIL TRANSPORT AUTHORITIES, MUNICIPALITIES, NATIONALISED 
INDUSTRIES AND GOVERNMENT DEPARTMENTS 





ariscol 
Prefabricated Steel-framed 


BUILDINGS 


score on all points 
e@cosT 


The use of standardised inter- 
changeable units saves up to 20° 
in steel, and up to 50% in erection 
time compared with conventional 
steelwork 


@SPEED 

The prefabricated steelwork for 
single or multiple-bay‘KARISCOL’ 
buildings can normally be erected 
inamatter of days on a previously 
prepared site 


@FOUNDATIONS 

Foundation requirements are re- 
duced to a minimum (only two 
holding-down bolts to each unit) 


@LABOUR 

‘KARISCOL’ Buildings require no 
on-site riveting or welding, and 
can be erected by unskilled labour 


@SIZE 

30ft. and 40ft. clear span 

(12ft. or ISft. to eaves) 

SOft. and 60ft. clear span. 

(I 5ft. or 20ft. to eaves) 

75ft. and 100ft. clear span. 

(17 ft. 6in. or 2Oft. to eaves) 
Extendible to any length in incre- 
ments of I2ft. 6in. in single or 
multiple bays. 


ST. GEORGES, OAKENGATES, SHROPSHIRE, ENGLAND, 
Telephone: OAKENGATES 120. 


CANTEENS 








THE 





WAREHOUSES ASSEMBLY SHOPS 
SOCIAL HALLS BARRACKS 
SHOWROOMS COLLIERY BUILDINGS 


Interior of two-bay KARISCOL building for J. R. 
Bramoh & Co. Led., Sheffield 


Architects’ Hadfield, Cawkwell & Davidson. 
Main Contractors: J. F. Finnegan & Co. 
(Sheffield) Ltd. 


*KARISCOL’ ane CRANES 
KARISCOL buildings can be supplied with gantries 
for electric or hand-operated cranes up to 5 tons, 
by means of specially designed supports as. illustrated 
below. _ 


+ 
13 


4 


A 


y) 
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PERMANENT or TEMPORARY 
The patented KARISCOL system provides close 
approximation to conventional permanent structures, 
but the absence of riveting or welding permits easy 
dismantling with a consequent high recovery value. 
Please write for literature reference K 108 frome 


THE 
LILLESHALL 
COMPANY LTD 


ENGINEER 


A complete range of Drafting Machines for Boards 
up to 50 feet long, both vertical and horizontal. 

@ Adjustable Drawing Stands and Boards 

@ Mathematical Scales in various materials 

@ Surveyor’s Rods 

e 3D Drawing Boards (as indicated) 










A & 
THE NEW 3D DRAWING BOARD— 


for true three-point perspective illustrations. Even the 
most complicated subjects can be produced quickly and 
easily by any draughtsman—no illustrating skill required. 
Perfected after four years research and tested under 
actual drawing office conditions the ‘ Mavitta 3D” has 
been received enthusiastically by the engineering industry. 


perspective illustrations for use by semi- 
Ask for free catalogue E.58 


MAVITTA DRAFTING 


HIGHLANDS ROAD ~- SHIRLEY * 
Phone: Solihull 2231/2 


FEN HHT 













“SAR LAVA AAA Mi 
E DRAFTING MACHINES 
|, {04 :2H,ONSERTAAUULA HUEVOS A 







Linkage by steel bands and 
pulleys—360 degrees rota- 
tion of index head—auto- 
matic location of main 
angles by press button 
through knob—quick re- 
lease of head for lining 
up to drawings—counter 
balanced for vertical use— 
modern styling and high 
quality finish. 


N.B. The principle only is shown above but our catalogue and/or a demonstration 
will also prove the ‘ Mavitta 3D’ ee oe preparing factory process 
illed operatives (who would 


normally have difficulty in reading a print). 


MACHINES LTD. 


SOLIHULL *- 
Grams: Mavitta, B’ham 


WARWICKSHIRE 








MECHANICAL 


A robust grab for heavy work. 
Westwoods famous sing chain 
Ring discharge, Whole Tine 
mod , ideal for heavy excavating. 







Double rope grab for operation 
by double-drum cranes. 2 line 
mobile cranes, excavators, etc. 
Various ty and weights to 
meet individual requirements can 
be supplied. 


JOSEPH 


Contractors to H.M. 
British Railways (British Transport 


tional Engineers, 
Equipment. Steel Stock 








Telegrams; LILLESHALL, OAKENGATES. 


GRABS 








WESTWOOD & CO. LTD. 


ment Departments, Crown 
Commission), etc., etc. Bridge 
rers of Pressed Steel Troughing'and Sheet Metal 


NAPIER YARD, MILLWALL, LONDON, E.14 Tel: EASt 1043 


Agents for the Colonies. 
and Construc- 


WEST WOODs 
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Since laVOun 


. . . the name of Horseley has 
been associated with major British 
engineering achievements. 

The early pioneering spirit, evi- 
denced by the construction of the 
world’s first iron steamship in 
1822, is as strong today in meeting 
the challenge of contemporary 
engineering problems. 

The Horseley Group offers a wealth 
of experience, and extensive 
facilities to meet the most exacting 
demands of Constrictional, 
Chemical, Civil, Gas and Water 
Engineering. 


HORSELEY BRIDGE 
THOMAS PIGGOTT LTD 


TIPTON * STAFFS 
Telephone: Tipton 1104 


MECHANS LIMITED 
SCOTSTOUN IRON WORKS 
GLASGOW 
and Associated Companies 


- 
Also at 
LONDON .- SHEFFIELD 
NEWCASTLE WADDON 
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HEATON 
a 


C. A. PARSONS & COMPANY 





LIMITED .- 








components 


of power 


The turbine blades are fixed into their 
positions on the shaft, providing a pattern 
of complete uniformity. Ultimately, they 
will drive one of the four large 200 MW 
turbo generators to be installed in the 
Richard L. Hearn generating station at 
Toronto, Canada. Inside the great machine 
shops at Heaton Works the construction of 
generators and transformers of all sizes 
forges ahead to meet the demand for elec- 


trical power all over the world. 


es] d 
TD ; - Set 
Pe op 


nn ohn 


This is the first of two 200 MW 
turbo generators now under con- 
struction for the West Thurrock 
€.E.6.B. Power Station. The 
generator will be connected, 
through a Parsons 210 MVA 
generator transformer, direct to 
the 275 kV super grid. Pressure 
and reheat to 1000°F, 
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 RENOLD couplings can take it ! 


On June 23rd 1958, Mr N. H. Buckley in “MISS WINDERMERE III” 
set up a new world record for 800 kilogram boats, covering 89.08 miles 
in an hour. This is Mr Buckley’s fourth record; the others are:- 


800 Kilogram class—3 hours, 51 m.p.h. (1951) 
1200 Kilogram class, straight mile 113.5 m.p.h. (1957) 


“MISS WINDERMERE?” is powered by a Jaguar racing engine, driving 
the propeller shaft through a— 


STANDARD INDUSTRIAL TYPE PIAA) CHAIN COUPLING 


RECORDS OR ROUTINE — THERE IS A RENOLD coupLinGc FOR EVERY JOB 


k 


. 
LT 


RENOLD CHAINS LIMITED ‘ MANCHESTER 
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iS THERE 
ANYTHING which will drill 


more holes at the 
same list price 
than a 


SPEEDICUT 


“ CHIPBREAKER” 
DRILL 





FREEING Nr a TEN NOY Gp ren . 








Drilling mild steel components with a 
SPEEDICUT “CHIPBREAKER” DRILL our 
customer drills 17,000 }” diameter holes 
before regrinding. The finish of the holes is 
excellent and the long life between regrinds : 
enables the maximum advantage to be taken 


of advanced automatic machine tools. 


Take advantage of the latest techniques in 
tool making--SPECIFY SPEEDICUT. 


| i sae 


SPEEDICUT WORKS, CARLISLE ST. EAST, SHEFFIELD. : 


. 
en a — 


RMR 
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comes the hard WAY... 


If over 90 years spent in the design, 
fabrication and erection of structural 
steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 


opportunity of serving you. 


Pay ag NKR BROS 


ESTABLISHED 1867 Oudda Lnginets 





WALKER BROS LTD. WALSALL STAFFS Telephone: WALSALL 3136 
LONDON OFFICE: 66 VICTORIA STREET S.W.1 Telephone: ViCtoria 3926 


















— thz Level Control of immiscible fluids ? 


We invite your enquiries— 


wn cai mt RUBBER 


— Control of high speed counting ? 


sormcee | EXTRUSIONS 
MOULDINGS 
HOSES 
INSERTION SHEETING 












RUBBER 
WORKS LTD. 


ceanmace J \WAR: 


(one of the tools of practical automation) 

















Simple to apply and reliable in use, the Burndept 

Proximity Switch has the added advantage of being 

absolutely stable over wide mains variation. 

Our technical representative will be glad to call 
and discuss the application of the Burndept 


SPECIALISTS IN 
RAILWAY ROLLING STOCK EQUIPMENT 


Proximity Switch to your problems. 








: Complete information from:— P.O. BOX 7 RENFREW “ 
CONTRACTS MANAGER SURNDEPT LTD Telephone : RENFREW 2384 Telegrams: RUBBER, RENFREW Telex. 77-107 
WEST STREET - ERITH - KENT - TEL: ERITH 3080 2 5852 
CABLE CODE: “ACME” TELEX 22847 

: : 














STEEL FRAME 







BUILDINGS 
OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 
Pit H , Pumping Stations, 

Stations. 






Saal 
Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 

















| HAMMERED OR 
HYDRAULIC PRESSED 








IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 








cad 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 


, 


PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 
Telegrams: “ Wilmaket, Nordo, London” 


























SIRONSIDES LUBRICANTS “LTD 


DAW BANK: STOCKPORT 
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MINUTES SLASHED To SECONDS 


on the new 


MARBAIX 


M58 DISINTEGRATOR 


e REMOVES BROKEN TOOLS 
WITHOUT DAMAGE TO THE COMPONENT 
a 


CUTS HOLES OF ANY SHAPE IN 
HARDENED MATERIAL, CARBIDES ETC. 
...in fact any material through which electric 
current can pass. 


The new MARBAIX M.58 disintegrator removes broken taps, drilis, 

reamers, studs, etc., in a fraction of normal time, without damage to 

the component. 

Holes, too, of any shape can be cut In hardened material, for subsequent 

finishing by grinding or other methods. Note the times for the 

various examples shown, and write today for full details to DEPT. E.!. 
DEMONSTRATIONS ON Wee que COMPONENTS GLADLY 


HERE’S HOW TO CUT COSTS 
—— Times obtained on Model M58-C (as illustrated) 


ropes © 
NOW 
40 SECONDS 














J. W. TEALE, LTD., 
OLDCOTES, WORKSOP. soo ew 
Phone: North Cariton 289 Pa, * 


TEALE’S 
FOR 
MECHANICAL HANDLING 
PLANT 

















SPININIING our speciALity 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
GENERAL SHEET METAL WORK 


POWER PRESSWORK . », to 250 t 
ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING WORKS 


Swinton Street, K ng's Cross, London, W.C 








These HOSE FITTINGS need 
NO Chps, Clamps, Wires or Special Tools 


HERCULES give you the strongest 
and simplest-to-fix Hose Fittings ever 
devised. The secret is in the 

Claws, with their positive grip- 


| The Hercules range includes hose 

! 

| 
ping action, which are fixed simply | 

I 

| 


repairers, screw couplings, adaptors, 
etc., for pneumatic, oxy-acetylene and 
all industrial hoses. 

WE ALSO MAKE STANDARD LUG-TYPE 


HOSE COUPLINGS IN BRASS OR GUN- 
METAL ; HOSE CLIPS, etc. 


by hammering down. No 
extras, no special tools—only the 
moderate cost of the fittings themselves. 


(HE R C L) L E oF CUT HOSE COSTS 











NEWTON SALES COMPANY LTD., 


, Fulham Road, London, $.W.6 
(Industrial Steistonp, tz Ful “0 
THE SPECIALISTS IN HOSE FITTINGS 
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giving the best performance possible, 
with the aid of the Polygon Too! Box. 
This lathe attachment swings the 
balance of production in your favour. 
Time spent on shapes such as hexagons, 
octagons, squares, etc., is reduced by as 
much as ONE THIRD. 


Write now for our descriptive booklet 
on the Polygon Tool Box. 





Thomas Chatwin & Co. 


GT. TINDAL ST., BIRMINGHAM, 16. 
Telephone: Edgbaston 3521 


London Office: 25 Hanover Square, London, W.!. 
Telephone: Mayfair 5 














' 





MAKEC LIGHT WORK OF HEAVY /NSTALLATIONS 


_ D 22/@S8TE 





Versatile Shoring Equipment 


The column units in this gantry, each designed 
to take about 50 tons, are all prefabricated 
in standard lengths (12’, 8’, 4’, 3° and 6”) to 
give any height combination required. They 
are braced at §’ 0” centre; and have 10’ o” or 
15’ 0” capping and grillage beams. Standard- 
ised prefabrication cuts design time and 
indenting to a minimum and entirely elimin- 
ates wastage. This equipment, which is 
useful for installing all types of heavy plant 
or strutting deep excavations, is available for 
hire from : 





VICTORIA 
802 6 


JJOHNSON LTD 


For details of the above or of our Bai Bridge 
Hire, write to cur Bridge Dept. ” 


Tae sft 
Mess n & Cos Lids or Sir William Arrol aC” 


iid, 108 roll in a new 220-ton b: which 
they’ tecentyinwtalled installed as part of oy ham! 


yt ag et enpoodened with the kind permission 
of Mr A MT. C.E., Chief Engineer 
ion Eastern Region.) 0 Engineer, British 
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The “acid” test of the Mono Pump is the great numbers 
used in Industry. It passes this test with the aid of a team 
of technicians and by laboratory tests to assess the correct 
use of the right materials. 
After making sure the 
pump fits the job, 
service does not end 
there—we always 
take an interest in the 
pump after it has been 
sold. 







MONO PUMPS LIMITED 
Mono House, Sekforde Street, London, €E.C.I 
Telephone : CLErkenwell 8911 Telegrams : Monopumps Phone London 


and at Belfast, Birmingham, Capetown, Dublin, Durban, Glasgow, 
Johannesburg, Manchester, Melbourne, Newcastle, Wakefield 
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Schieldrop 


We Guarantee 


134 to 14 per cent 
| CO, with Shell Smoke 


number 4 or less. 


Schieldrop «co..1 





STOTFOLD, BEDS. Tel.414 (3 lines) |@amm 
BM) ia 
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FLAMEPROOE ELECTRO MECHANICAL 


BRAKES 


A.C. 
and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 


LONDON 
AND 
BRIDGWATER 
































This precision machining of a crankshaft 
is typical of the high standard of 
workmanship offered by Plowright. 


With craftsmen capable of working te a 
tolerance of -0005" and the facilities 

of modern engineering workshops, 
Piowright are able to undertake most 
types of machining and fabrication. 


lly 





il) 


TELEPHONE 7161 


ii 


mi) 


TELEGRAMS ‘PLOWRIGHT’ 


Lenden Office : 40 Breedwey, $.W.!. Tel: Trefaigar 2104, 


ua hi ig | 


BROTHERS LIMITED 
ENGINEERS CHESTERFIELD 








P.B. 24 




















THE ENGINEER 101 


‘FLUID-DRIVEN 





GUARANTEED TO SHEAR TO WITHIN 
005 IN. ACCURACY 


ADVANTAGE 
ENORMOUS 


[nvestigate/ 








J]. RHODES & SONS LTD. 
WAKEFIELD, ENG. 





A SINKING 


MW Ni 
a 
SHIP... Uh ta 
: ew: a idl Libel AU ht fi, i Mii di Hh il li" fil (li 


oo 


is one way of getting rid of rats, but the best 
way is to use our pest destruction service. Is 
your business developing a list to the debit side 
because of the depredations of rats, mice, bugs, 
fleas, ants or cockroaches? Then call us aboard 
to bring death to these marauders, scientifically, 


efficiently and regularly. Call us NOW. 








BIRMINGHAM: 208 County Cham- GLASGOW: Pesticidal Services 


bers, 664 Corporation Street. (Scotland) Ltd., 93 Waterloo Street, 
Tel: Central 1176 Tel: City 0735 be L & | phe 
& = @ a 


SOUTHAMPTON : 14 Howard Road, 
BRISTOL: Swan House, 112 Hotwell Shirley. Tel.: Southampton 25307 


Road, 8. Tel.: Bristol 20512 Ext. 5 
LEEDS: 21 Upper Mil! Hill. 


EXETER: 21 Church Lane, Sidwell Tels Lends 28086 


| ore Tel Tees LIVERPOOL: 8a Rumford Place, 3, Vermin Destroyers 


} es Tel.: Central 2068 


EDINBURGH: Pesticidal Services BELFAST: Pesticidal Services (Ireland) 
(Scotland) Ltd., 34 Bernard Street, Ltd., 153 Upper North Street. 124 SOUTHWARK ST., LONDON, S.E.1. Tel.: WATerloo 5546 


Leith 6. Tel.: Leith 38393 Tel.: Belfast 26998 
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But steam engineers need have no worries about boiler corrosion. 
“‘Apexior Number 1”’ provides the most economical proof 
against corrosion where wet temperatures of 175°—1000°F. exist. 
A double coat of ‘‘Apexior Number 1’’—mechanically or brush 
applied—guarantees absolute protection for at least 12 months. 
After the initial treatment only one coat is necessary. 

The problems normally presented by descaling are also minimised 
as deposits are'less, do not adhere firmly to Apexiorised surfaces, 


and are more easily removed. 
In certain industries it is a most important advantage of 


. . i : 
“Apexior”’ that it does not affect the water by taste, taint orsmell. } gy the neck 


These are among the many features that have induced leading 

manufacturers to protect their boilers and steam-raising plant to hi m 
with ‘‘Apexior Number 1”’ for over §0 years. 

Send for your copy of the “‘Apexior Manual’’. 








“APEXIOR NUMBER I” PREVENTS 
CORROSION IN STEAM-RAISING PLANT 


But for cold-wet surfaces up to 125°F.—use “APEXIOR NUMBER 3” 


APEXIOR DIVISION 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2. 
CREWE HOUSE, CURZON STREET, LONDON, W.1. 


. shi >. 
. -&* agoZ 
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SYDNEY * ADELAIDE * TORONTO * DURBAN * CAPE TOWN 
CALCUTTA © TRINIDAD * NEW YORK © ARKLOW 


Our world-wide service is at your disposal for the asking 


It’s New! HYDRAULIC POWER 


Models Give 
c Pressure 62-22,500 p.s.i. 


Range from 








BPL/A.36 














Operated b 
rs SNS Air from 5- I 00 p.s.i. 


Weights from 50-81 Ibs. 





@ Reliable @ Negligible Maintenance 


@ Compact @ Non-Corrosive 








@ Designed for High Output @ No Consumption of Air 
when maintaining Static 


@ Low Initial Cost Pressure 





THE 


ALIBREHYDEO POWER UNIT 


for PRESSES, HYDRAULIC JACKS, 
HYDRAULICALLY LOADED ROLLS, etc. 


Manufactured by the Makers of the World Famous ‘ AIRHYDROPUMP’ 
Send for Leaflet A.P.U. 1 complete with Output Graphs 


Vortex Works Atlantic Street Altrincham Cheshire 
Telephone Altrincham 2702 (3 lines) 206 
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PATENTS - BUSINESS OPPORTUNITIES - 
BUSINESSES and PREMISES - TENDERS 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 


48/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £25 10s. }-page £48. Full page £90. 


Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 
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AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines te 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £22. 4-page £41 10s. Full page £78. 


13 insertions 10%. 26 insertions 15%. 


Run-on and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 
Copy Dates. 


2/- which includes forwarding of replies. 
**Run-on "’ and “‘ Sem#displayed ’’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to;—Classified Advertisement Dept., “ The Engineer’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENcral 6565. 


** Displayed "’ and “‘ illustrated "’ advertisements by noon 





PUBLIC APPOINTMENTS 





KUMASI COLLEGE OF 
TECHNOLOGY 

bf E. DUNCANSON, 
F.Inst.P., A.M.LE.E. 


Principal : Ph.D., D.Sc., 





LECTURERS 





——n are invited for the following appoint- 


“or ‘SENIOR LECTURER or LECTURER IN 
ELECTRIC POWER MACHINES. 
(b) SENIOR LECTURER and — IN 
ELECTRICAL ENGINEERIN 

“The College prepares students for as London 
University B.Sc. Degree in Engineering and for the 
examinations of the professional Engineering 
Institutions. 

Qualifications : Good Honours Degree ; 
A.M.LE.E., or equivalent professional qualification ; 
industrial and teaching experience in the case of those 
applying for the Senior Lectureships. 

Appointment may be accepted on contract for 5 

$ or on pension. Arrangements to continue 
Policies initiated under F.S.S.U. Scheme might be 
made by the College. 

Contract Salary Scales : Senior Lecturer: £2125 
by £75 to £2425 per annum ; Lecturer: £1281 5s. 
by £62 10s. to £2031 5s. per annum ; plus promnky 
payable at end of contract at the rate of £12 1 
for each month of satisfactory service. Pecsinebis 
and F.S.S.U. Salary Scales: Senior Lecturer : 
£1580 by £60 to £1940 per annum ;_ Lecturer : 
£925 by £50 to £1625 per annum. Point of entry 
according to ——— 

Children’s allowances up to a maximum of three 
at the rate of £50 per annum Sry child up to 10 years, 
and £100 per annum per child over 10 years in full- 
time education up to 21 years. Annual leave with 
free return first-class passages for member of staff 
and, conditional on minimum stay in West Africa, 
his wife and up to three children under 17 years. 
Bungalows with basic furniture at low rental pro- 
vided. Income tax low. 

Applications (6 copies), giving age, education, 

uaithentions. experience and the names of 3 referees, 
should be sent to the Council for Overseas Colleges, 
12, Lincoin’s Inn Fields, London, W.C.2. ae 
date Sth September, 1958. 356 





NORTH RIDING EDUCATION 
COMMITTEE 
CLEVELAND TECHNICAL COLLEGE, 
REDCAR 





ASSISTANTS 


Anmeie are invited for the eo ott I posts for 
Septem 1958, or as soon 
ENGINEERING DEPARTMENT 
(1) ASSISTANT (Grade B) for ELECTRICAL 
pe an to O.N.C. nice uae 


bi £100 per 
(2) ASSISTA ANT agg A) } og MACHINE 
SHOP PRACTIC 
(3) ASSISTANT (Grade A) for AGRICUL- 
TURAL MACHINERY AND MOTOR 





VEHICLE SUBJECTS. 
(4) ASSISTANT (Grade ». oe SHEET METAL 
WORK AND WELDIN 


Forms and particulars lable from me on 
receipt of stamped, addressed envelope. ares 
forms to be returned by Ist September, 1958. 

F. BARRACLOUGH. 

County Hall, 


Northallerton. E8361 


MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 
(FACULTY OF TECHNOLOGY IN 
THE UNIVERSITY OF MANCHESTER) 
APPOINTMENT OF DEMONSTRATOR 
IN MECHANICAL ENGINEERING 
DRAWING 








Applications are invited for a DEMONSTRATOR- 
SHIP in the Department of Mechanical 
to assist in the rae degre, aH Applicants shor 

hold an a Higher National Certi- 
ficate in or an equivalent 


SS a Stas by 2 “EBS to 2600 yg 
be 


annuation under the F ‘amily p7 ang 
Application forms pn inn B from The 
Registrar, The Manchester ey of Science and 
should be returned not 


Technology, to whom 
later than 13th September, 1958, E8350 





PUBLIC APPOINTMENTS 





NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE, 
BURTON STREET, NOTTINGHAM 





Principal: D, A. R. CLARK, M.Sc. (Tech.), 
M.1.Mech.E. 





ASSISTANT GRADE B IN 
MECHANICAL ENGINEERING 





Applications are invited for the full-time appoint- 
ment of ASSISTANT, Grade B, in MECHANICAL 
ENGINEERING 

A large new building comes into use in September 
next for well-equipped Departments of Building and 
Civil Engineering, Electrical Engineering, Chemistry, 
Physics and Mathematics, and Mining. Increased 
accommodation is also available to the ye meme 
of Mechanical Engineering, Arts and Commerce, 
Printing and Textiles. Research work by both staff 
and students is being rapidly developed. 

Experience in industry, teaching and/or research 
desirable. ; 

Salary in accordance with the Burnham Technical 
Scale, as follows : £650 by £25 to £1025 per annum. 
Additions include Degree allowance of £75 per 
annum (or £125 for good Honours Degree), up =s 3 
increments of £25 for training in approved tases, and 
incremental allowance for industrial experience after 
age 21, and war service. 

Further particulars and form of application may 
be ovtaaned —_ the Principal, to whom completed 
forms should be returned not later than Sth tem- 
ber, 1958. E8342 





KUMASI COLLEGE OF 
TECHNOLOGY 


Ww, E. DUNCANSON, 
F.Inst.P., A.M.LE.E. 


SENIOR LECTURERS AND LECTURERS 





Principal : Ph.D., D.Sc., 





Applications are inyited for the posts of SENIOR 
LECTURERS and LECTURERS in the Department 
of Mechanical Engineering. 

The College prepares students for the London 
University B.Sc. Degree in Engineering and for the 
examinations of the professional Engineering 
Institutions. 

Applicants should have a Degree or equivalent 
qualifications, with suitable teaching and professional 
qualifications. Duties will involve some the 
following : Teaching of Strength of Materials and 
Metallurgy, Theory and of Machines, 
Engineering , Drawing : Taking of Applied 
Thermod ratory 


ynamics 
Appointment may be accepted on contract for 5 


years or on pension rrangements to continue 
aolieles initiated under the . S.S.U. Scheme might be 
made by the College. 


Contract Salary Scales : Senior Lecturer : aad 
by £75 to £2425 annum ; Lecturer : £1271 58 
by £62 10s. to £2031 5s., plus a gratuity payable 
at the end of contract at the rate of £12 10s. 
for each month of satisfactory service. Nas ern 
and F.S.S.U. salary scales: Senior Lecturer : 
£1580 by £60 to £1940; Lecturer : £928 by £50 
to £1625. Point of entry according to experience. 

Children’s allowances up to a maximum of three 
at the rate of £50 per annum per child up to 10 years 
and £100 per annum per child over 10 years in full- 
time education up to 21 years. ual leave with 
free return first-class passages for the member of 
staff and, conditional on a minimum stay in West 
Africa, for his wife and up to three children under 
17 years. Bu ws with basic furniture at low 
rental are provi < poe eee tax nike E33 

Applications (6 copies), siving qualifications, 

A and _ the names o age, should be 


Lincoln's Inn Fields, London, W 
Sth September, 1958. 





MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


ISLEWORTH POLYTECHNIC 





LABORATORY ASSISTANT 





PUBLIC APPOINTMENTS 


MIDDLESEX COUNTY COUNCIL 


EDUCATION COMMITTEE 





SOUTHALL TECHNICAL COLLEGE 
BEACONSFIELD ROAD, 
SOUTHALL, MIDDLESEX 





HEADSHIP OF THE DEPARTMENT OF 
MECHANICAL ENGINEERING 





Applications are invited for the HEADSHIP OF 
THE DEPARTMENT OF MECHANICAL ENGI- 
NEERING (Grade V), vacant from Ist January, 
1959. Applicants should have a Degree in Mechanical 
Engineering, with = qualifications and 
suitable industrial and/or research experience. 
Teaching experience at high level in a technical 
college is desirable and proved organising ability 
an auditional recommendation. The appointment 


PUBLIC APPOINTMENTS 





MINISTRY OF SUPPLY RESEARCH 
AND DEVELOPMENT 
ESTABLISHMENTS 


——-- 


SCIENTIFIC FIC OFFICERS 


Ministry of Research « 
Establishments, mul ores opined 
require: (a) SENT SCIENTIFIC Orr ERS 
Se ee emrrd > 
for work S Bhecsriod 
Mechanical ean r Hg Mathematics, 
Aerodynamics, etallurgy. ist or 


2nd Class Hons. Degree alent 
~ S.S.O. at least 3 eee or cau Pape do = 


Starting salary in range: (a) T1130-£1330 ; 
(b) £595-£1050 fA in provinces). Rates for 
women reaching equality in 1961. areeenes 


under F.S.S.U. Sreersunity for those under 32 to 
compete for posts. Candidates should 
indicate fields of work in which interested. 

At N: 1 Gas Turbine Establishment, Pyestock, 





affords an excellent opportunity for the d 
of Sandwich Courses, Post-Graduate Technological 
Courses and research. 

Salary in accordance with the Burnham Technical 
Report, 1956, i.e. £1900 by £50 to £2050 per annum, 
plus London allowance. 

Forms (stam addressed, mags envelope) 
from the Chief Education Officer, 2, 10, Great 
George Street, a S.W.i. FCiosing date 


September 10th, 1 
E. GURR, M.Sc., Ph.D., 
eudiiey to the Education Committee 





ROYAL NAVAL SCIENTIFIC 
SERVICE 





SENIOR SCIENTIFIC OFFICERS 
AND SCIENTIFIC OFFICERS 





Royal Naval Scientific Service requires SENIOR 

— TIFIC OFFICERS and fone hg 
FFICERS for Establishments in 
Baldock, Portsmouth, eee Poole, Gueonaah 
and Rosyth. Main are about 25 
vacancies for PHYSICISTS, ELI ELECTRONIC EN- 
GINEERS ae MATHEMATICIANS in areas 
specified. The following ular vacancies also 
poy he MECHANICAL = IGINEER for work on 
oblems in the London og sagen 
ONICAL NGINEER for work on acer st 
development of U devices in Portl area, 
METALLURGISTS a. Rosyth and 
pon ey gp 0 me 
Baldock 


carmel be i 4 born British 
born British parents, with at least First or Second 
Class Honours or equivalent high profes- 
sional attainments. 35.0.8 must have had at least 


three vil ery eg — and be not less 
than oes omen) S30. ri 190- 
£1410 ; ‘ "$0. BS-£1110 (Lond )}—somewhat 
lower om. unestablished 


with FS S. nit U. Daneties), toe opportunities may occur 
‘or those between the ages of 21 and 2 MENS. 
for established posts.—Forms from M.L.N.S 
Technical and Scientific Register (K), 26 

Street, London, $.W.1, quoting A98/8A. Hsoo2 





LIVERPOOL REGIONAL HOSPITAL 


BOARD 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER (MECHANICAL) re- 
quired on the staff of the Regional 

Applicants should have passed the Institution 
examination and be Graduate Members of the 
Institution of Mechanical or 
sa meee the fener pare od owes 

by op ey never dene ve had 
fo jee lpn oe Ay reat me agree particularly 
or engineering equipment for 

domestic Pesioien and ventilating schemes, 


be prepare complete se oe pen mba 
tough sketches and take the necessary 
ae oa 

take 





LABORATORY ASSISTANT (male) d at 
Isleworth Polytechnic, London’ oad 
Duties include preparation and maintenance of 
apparatus mainly in Physics Laboratories. Salary 
Misc. II, L £478-£535 if saems oe over. Prescribed 

Principal, 


conditions. —Application 
returnable immediately tQuawe Y.39E.) ee 
disqualifies. 


present and posts, names and addresses 
of three a iketee to reach me at 55, 
Castle Street, Liverpool, 2, by 8th September, 
VINCENT COLLINGE, 
Secretary to the Board. 


Hants., houses available for letting to married staff, 
and opportunities for new graduates to have work- 
shop training. 

Forms from M.L.N.S. Technical and Scientific 
re (K), 26, King Street, London, S.W.1 Ue ee 


EAST RIDING OF YORKSHIRE 
COUNTY COUNCIL 


—_—_—— 


ENGINEERING ASSISTANT (HEATING) 





Applications are invited for 
ment "Of an ENGINEERING At ASSISTANT RISTANT (HEAT. 
ING) on the staff of the ty Architect at a salary 
in accordance with the N.J.C. Scales, A.P.T. 


(£575-£725). 

Candidates should preferably be Graduate 
Members of the Institution of Hosting and Ventilating 
po po or the Institution of Mechanical Engineers, 

oo have had — training and experience 
in supervision maintenance i 
and hot water ~~ a 

lications, giving particulars of age, training, 
experience, past and present a int- 
salaries, together with the ~ og he of three 


Couaty Hal, Gwetiey, ast inter Gan Pacers 
September, 1958. i salves 
THOMAS STEPHENSON, 
E8315 Cler! 


k of the Council. 


GOOD HOPE HOSPITAL, 
SUTTON COLDFIELD 


SENIOR ENGINEER r 





ational Certificate or 
by £615 by £20 (1) by £35 (3) by £50 tI) to 
annum for candidates in accordance 


£740 
with PTB. Ci Cirealar 51. The qnccenatel applicant 


will be red to live within the area. No housin 
cecsumapiiiinn © aeiee « ° 


reference, 10 be sent within seven a of 
of advertisement to ~ Lichfield 
H.M.C., is, Trem Volley Rene? Lean” E8343 


CITY GENERAL HOSPITAL AND 
FIR VALE INFIRMARY, 
SHEFFIELD, 5 


—_—_ 


SENIOR ENGINEER 
suitably qualified 


persons with a sound Know! aap ane =A 
ng procedure, forthe poxt of SENIOR ENGINEER 












’ 


Oc NBER GelKS4 thang lino lena ABP. 


Orhan Na Yai Sf 


eer a eat 











PT OMIA i 


SANSA Na YR AEN A 














OF VICTORIA 


AUSTRALIA 
BRIGUETTE PRODUCTION STAFF 


ng 
is developing, at Morwell, its 
and fuel project. ry will 
wn coal open ~ and a large 





stations in =e and ee ae sek 8 
large proportion ictoria’s requirements 
industrial domestic use. The iy and 

is due to in generating electricity 

ay brauetes dure er and it is 
bet i ‘oduction of briquettes be at 
tons a year. 

gg in agen rapidly ppt pine area include 
excellent schooling, shopping and sporting —— 

subsidised medical and hospital services, and t 


practical experi 
of heavy gen processing plant. 
ability in control and the direction of 
is ; omental. 
Consideration will be given to applicants who 
a First Class M.O.T. or B.O.T. Certificate of 

Eoanpeenty. provided details of practical experience 
are satisfactory. 

A knowledge of the details of the brown coal 
briquetting process is desirable. 

The appointee will be responsible for all the 


admunistrative aspects with the production 
of briquettes and the direction of all 
in the operation maintenance of plant 


and equipment at the Morwell Briquette Works. 
ASSISTANT ee PRODUCTION 
SUPERINTENDENT 


y up to £42465 


annum. 
Applicants, pare. aes a University 
or Higher National Certificate in Mechanical 


conten. or be ered Engineers, or possess 
equivalent qualification, and must have had extensive 
Practical experience in the operation and maintenance 
of heavy industrial processing plant. Administrative 
ability in production control and the direction of 
personne! is essential. 

Consideration will be given to applicants w! 
possess a First Class M.O.T. or B.O.T. Certificate “t 
Competency, provided details of practical experience 
are satisfactory. 

A knowledge of the details of the brown coal 
briquetting process is desirable. 

~The appointee will be responsible, under the 
direction of the Briquette Production Superintendent, 
for the efficient operation and maintenance of all 
= and equipment at > Briquette Works and for 

effective disposition of personnel. 
sent OPERATIONS SUPERINTENDENT 
ge 3. up to £A2265 per annum. 
; possess a Higher National 
Cert > in Mochanisal Engi or be Char- 
tered or possess a First M.O.T. or 
pea o of Competency, & and must have had 
tical experience in the operation of 
extensive. practical processing plant. Ability to 
chris direct and control personnel is essenti 
A knowledge of the details of the brown coal 
briquetting process and of rosters is desirable. 
The will be responsible, under the 
nr ctr Production Superintendent, for 
of all mechanical production 


wand wil ese 3 2 supervise 
ational duties. He will be respon- 
for the training and administration of the works 
~ am ng il cece teamatial 
able for reg duty. 





tricity Commission and arranged by the Agent- 
Suitable houses for rental will be made available 


immediately to marned appointees, and hostel 
accommodation at a reasonable tariff will be avail- 
able for single appointees. 


Married tees will be reimbursed, at the 


Applications, giving See BS Gn of etiam, 
sxraence and sar sev Se SF ceeliccoeines, 
of testimonials, 


ee 
phy B- 10th October, 
1988, to the Secretary, State Electricity, Commission 
22-32, William Street, Melbourne, C.i 
Victoria, Australia. E8333 


THE ENGINEER 


PUBLIC APPOINTMENTS 


DEPARTMENT OF ee AND 
INDUSTRIAL RESEARC 


NVERRS RESEARCH STATION, 
ALLINGFORD 


SENIOR SCIENTIFIC OFFICER OR 
SCIENTIFIC OFFICER 


ihc OFFICER requ FIC, OFFICER or D ner 
Station, W ford, in team Pam he) on probleme 
movement sand and 





an ad 
pane emery 15 E850 _"Arpi 
ex to _ 
forms a N.S., Technical at rt 
), 26, Street, London, quote 
rs /BA). Canine Sth September, 1958. 





THE ATOMIC WEAPONS 
RESEARCH ESTABLISHMENT 


ALDERMASTON, BERKSHIRE 
ENGINEERS 
The Atomic W. 


pos I eaeel aes and epeatoae _ design. 
anical equipment ue x 
There will be one 

measurement. 


A_ recognised engineering apprenticeship and 
A.M.1.Mech.E, or A.M.LE. ar 


fications are ee with considerable experience 
in the design an, mechanical and/or 
electronic equipmen' 

Salary : 71 300-£1740. 

Contributory he nae yrusenee scheme. A house or 
assistance towards legal expenses on house purchase 
will be available for married officers living beyond 
daily ee me distance. 

Postcards fo’ i 


ref. 1982/25. 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 


at ENGINEERING RESEARCH 
mee 9!™ > Ae BRIDE, 





PRINCIPAL SCIENTIFIC OFFICER 


sey vee ame re BeN a Meza or PHYSICIST 
at least 31 on January Ist, at M 

neering Research Laboratory East Kilbride, 
Glasgow, to lead team carrying out r research on heat 
transfer in a new laboratory ‘with —— 
facilities. Qualifications normally First or 

Class Honoers Degsee in an agpropeiate subject or 
high professional attainment. Sound knowledge of 
basic principles and experimental techniques of heat 
transfer and fluid anics necessary. 

experience desirable. Salary scale (men), £1370- 
£1950. Good housing prospects.—Write Civil 
Service Commission, Scientific Branch, 30, Old 
Burlington Street, London, W.1, for application 
form, quoting No. $ 4881/58. Closing date 23rd 
Septem , 1958. E8311 


WEST GLOUCESTERSHIRE WATER 
COMPANY 


petted 





“OF AN ASSISTANT 
NGINEER 


_ on. are invited from suitably qualified 
neers for the post of an ASSIST. ANT" ENGI- 
NEER at a salary of £1025 to £1175 per annum 

(APT Grade IV). Candidates must have sound 
waterworks experience. 

The company have a pension scheme and can also 
arrange for continuance of membership in the Local 
Government Superannuation Scheme. A_ car 
allowance is available. 

Intending candidates should write to the under- 
signed for further ane a mg and should submit their 
applications, accompanied by three recent testi- 
monials, not boy ay llth ber, 1958. 

w. IE, A.M.LC.E., A. M.LW.E., 


PUBLIC APPOINTMENTS 
EAST MIDLANDS GAS BOARD 





LINCOLNSHIRE DIVISION 


ENGINEERING ASSISTANT 


candidates for the ab are invited from suitably qualified 
for the on appointment at Divisional 
netics tomnd have served a _ recognised 


ae. —- - in the gas industry, and have had 
experience of ~ layout ra installation of new plant. 


DIVISIONAL 


acy ex! in the constructional field would be 
in engineering (Civil, Mechanical or 
and/or corporate membership of one od 

the would be an advan 


ae 
The — oo the post will be within Gr 
ari. 10/12 of the National Salary Scales for Gas 
Staffs (£860 to — The initial over will be 
upon the qualifications and experience of 
the successful 
The post is pensionable and the successful applicant 
will be ications. giving to pass a medical examination. 
a a of age, education, 
+ ing, together with the names 
eee and tat two og should be addressed to 
undersigned not later than the 8th Sep- 


reach 
tember, 1958. 
BERNARD CLARKE, 
Divisional General Manager. 
Belle Vue House, 
Carline Road, 
Lincoln. E8352 





THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


INDUSTRIAL GROUP HEADQUARTERS 


ENGINEERING ECONOMICS 


The United Ki Atomic Energy Authority, 
Industrial Group rs, requires an ENGI- 
NEER in the Commercial Department of its Indus- 
trial Power Br Branch at Risley, 7 ‘on, Lancashire, 
to handle calculations relating to economics of 
nuclear energy. 

Applicants must be Corporate Members of a Senior 
Engineering Institution, or possess equivalent quali- 
fications, and be thoroughly familiar with the 
financial aspects of the operation of conventional 

wer stations. Qualifications in Statistics or 
Gomiine would be an advantage. 

Salary will be assessed within the scale £815 (at age 
25) to £1270. 

Contributory pension scheme. 

A house or assistance towards legal expenses on 
house hase may be available. 

ey for application form, quoting refer- 

ence 2555, to —— Officer, Industrial Group 
Headquarters, arrington, eerie. 
Closing date : ‘Sth cveane 1958 E8 





ESSEX RIVER BOARD 





TWO CIVIL ENGINEERING ASSISTANTS 





Applications are invited for the following per- 

— posts, oe are p Song! “gh the — Govern- 
ment Superann Acts, 

mTwo CIVIL. ‘ENGINEERING 4 ASSISTANTS, 
A.P.T. III (£845-£1025). 

Applicants should be Chartered Civil Engineers 

experienced in coast protection works and/or the 
design and calculation of river gy schemes 
or surface-water sewerage schemes. perience in 
the design of pumping stations would = an advan- 


wax allowance on the Essential Users’ scale will be 
paya 
Applications, giving details of age, education and 
previous experience, and the names of three referees 
—_ a — of the applicants’ technical experi- 
should be submitted to the Engineer to the 
Board at the address given below, not later than the 
20th September, 1958. 
(signed) W. J. S. BEW, 
Clerk of the Board. 


Engi Rito, Spr gfe! id Road 
General M and neer. 129, in b 
Kingswood, races Chelmsford, Essex. 
Bristol. E8335 12th August, 1958. E8316 





A.E.R.E. 
HARWELL 


basic design to commissioning. 


chemical plant ; 


equipment ; 
other plant ‘and 


ling equipment ; 


Salary : 


Berks. 





PROFESSIONAL ENGINEERS (DESIGN) are required, one to lead and 
one to assist him with a team of engineers giving a project service to Research 
Divisions. The duties include liaison with scientists, preparation of design 
specifications and layouts and technical supervision through all stages from 


Design experience in one or more of the following is essential: high vacuum 
high temperature furnaces ;_ mechanical hand- 


significant experience in this work in a responsible position is required. 


£1790—£2080 (Engineer I) 
£1300—£1740 (Engineer II). 


Send POSTCARD for application form and details to the Group Recruitment 
Officer (1185/25), U.K.A.E.A., Atomic Energy Research Establishment, Didcot, 


DESIGN AND 
PRODUCTION 


ratus for research. "For the senior post 


E8324 








Aug. 22, 1958 
PUBLIC APPOINTMENTS 


MERSEY DOCKS AND HARBOUR 
BOARD 


RESIDENT ENGINEERS 
AND ENGINEERING ASSISTANTS 





Applications are invited for the positions of : 
(a) RESIDENT ENGINEERS {2)—each to be 
to the Engi ~in-Chief for the super- 
vision and day-to-day r running of all the dock works 
(which may include new construction and reconstruc- 
tion) within one of the four Districts into which the 
Estate is divided. 

(b) ENGINEERING ASSISTANTS—-TEMPOR- 
ARY (2)—for work on site of a major Docks 
reconstruction scheme now in progress in Liverpool. 

Candidates should be Corporate Members of the 
Institution of Civil Engineers although Graduate 
~ epee of the Institution would be considered for 





Thé Salary for Appointment (a) will be £1300 per 
annum and for (b)}—duration 2/3 years—up to £1100 
per annum according to qualifications and experi- 
ence. 

Applications stating age, qualifications and experi- 
+ eal should addressed to the Engineer-in-Chief, 
po k Office, Liverpool, 3. Closing date September 2, 


A. S. MOUNTFIELD, 
General Manager and Secretary. 


E8347 


Dock Office, 
Liverpool, 3. 





BIRMINGHAM REGIONAL 
HOSPITAL BOARD 


APPOINTMENT OF REGIONAL 
ENGINEER 


Wide experience essential in design and operation 
of engineering plant, especially of heating, hot water 
and ventilating systems, preferably in hospitals or 
large undertakings. Essential qualifications : Cor- 
porate Membership of Institutions of Civil, Mechan- 
ical or Electrical Engineers or appropriate engineer- 
ing appointment of mone grade in hospital 
service. REGIONAL ENGINEER will be whole- 
time officer responsible to Board for efficient working 
of his department ; salary £1885 by £80 (1) by £85 (4) 
by £50 (1) to £2355. Further particulars from 
Secretary, Regional Hospital Board, 10, Augustus 
Road, Birmingham, 15. Applications naming three 
referees to be received by Ist September, 1958. 
Interviews mid-September. E8103 





COUNTY BOROUGH OF BOLTON 


WATERWORKS DEPARTMENT 


ENGINEERI NG ASSISTANT 


Applications invited for appointment of ENGIN. 
EERING ASSISTANT, Grade A.P.T. IV (£1025- 
£1175). Candidates must be Chartered Engineers 
(Civil or Mechanical) and have experience in the 
design, construction or operation of waterworks 
plant or structures. The appointment is ‘super- 
annuable subject to medical examination. 

Applications giving details of age, training, quali- 
fications and experience and naming three referees, 
must be received by me not later than 3rd oo yg 

PHILIP S. RENNISO 

E8348 Town C Terk. 





CIVIL SERVICE COMMISSION 





CIVIL ENGINEERS 


Pensionable posts for men and women aged 25 
and under 35 on Ist January, 1958 ; extension for 
regular Forces service, H.M. Overseas Civil Service, 
Established Civil Service and temporary Govern- 
ment Service as Civil Engineer. Candidates must 
have achieved Corporate Membership of Institution 
of Civil Engineers or passed ions y 
for attaining Corporate Membership. 

Men's starting salary from £755 to — Maxi- 
mum (Dondon) £1250. Promotion prospec 

Write, Civil Service Commission, 30, ld an 
ton Street, London, W.1, for application form, 
quoting S64/58. E8357 











TENDERS | 








COUNTY OF 
NORTHUMBERLAND 


SUPPLY OF NEW HIGHWAY PLANT 


The above Council invite TENDERS for the 
SUPPLY of the following items of NEW HIGHWAY 


PLANT :— 

3 (No.) 110 cubic feet Air Saeeeats. 

2 (No.) 3 roll 8/10 ton Diesel Rollers. 

2 (No.) Diesel-Mechanical Sweeper Collectors. 

2 (No.) 3/4-ton Diesel Motor Wagons. 

3 (No.) 5/6-ton Diesel Motor Wagons. 

Specifications may be obtained from the County 
Surveyor, i Ree House, Street, Newcastle 
upon Tyne, I 

Tenders in a plain, sealed envelope addressed to 
the es = A. aan Council, County Hall, 
Newcas 1, should be delivered not 
later coe the 12t 12th aotae , 1958. 
E. P. HARVEY, 
E8323 Clerk of the County Council. 
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Aug. 22, 1958 ; THE ENGINEER 
BOOKS and PUBLICATIONS TENDERS 
e INDIA STORE DEPARTMENT 
CONCRETE ENERGY — 
* 
By P. B. Morice, BSc. Ph.D., By Major-General R. F. K, SUPERMEATER ELEMENTS FOR W.C. 
@ = etc.. and E. H. Cooley, M.A.,etc. Belchem. Locos. 
@ This book collects together the This new book tells you, simply 
more important aspects of struc- and clearly, how nuclear reactors The Director General of India Store Department, 
tural analysis, design, and function. There is a general Government Building, Bromyard Avenue, Acton, 
@ current practical procedures of description of the more im- London, W.3, invites TENDERS for the SUPPLY 
prestressed concrete. 57s. 6d. portant types now being con- of :— 
TECHNICAL @ net. structed or studied and lots of Quantity 
information about important 
@ ENGINEERING constructional materials in the SUPERHEATER ELEMENTS FOR 
BOOKS ECONOMICS nuclear energy industry. 10s. W.G. LOCO: 123 
@ Book L-ELEMENTS OF IN- "* Forms of Tender may be obtained from the above 
DUSTRIAL ORGANIZATION address on or after the 22nd August, 1958, at a fee 
e , PULSE AND TIME-BASE of 10s., which is not returnable. If payment is made 


By T. H. Burnham, BSc. a 
(Hons.), B.Com., etc., and G. O GENERATORS 
Hoskins, B.Com., etc. 6th By D. A. Levell, M.Sc., 
Edition. 21s. net. A.M.LE.E, 

r mas Gives a thorough, yet concise 
Book Il—FACTORY ORGAN- survey of the theory and design 
IZATION AND MANAGE- of circuits that have been used 
MENT to generate pulse and time-base 
By T. H. Burnham, BSc. waveforms. These circuits are 
(Hons.), B.Com., etc.,and D. H. sed extensively in radar, tele- 
Bramley, M.LMec hE... etc., vision, and electronic instru- 
7th Edition. 25s. net. 


Parker St., Kingsway, 
London, W.C.2 


mentation, so that the book will 
prove to be of value as a source 
of technical information for 
completely up to date. Together electronic equipment designers 
they cover the 1. Mech.E. syllabus and students of electronic 
in Industrial Administration. engineering. 25s. net. 


Two standard works which are 








* A complete library in two volumes... 


KEMPE’S ENGINEERS 


YEAR-BOOK 


Edited under the direction of the Editor of ** The Engineer ’’ 


1958 Edition price 82/6 (plus postage 2/6) 


from technical booksellers or 
direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone : CENtral 6565 














Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers. 


Its purpose is to pass on to its readers the knowledge gained by 
others in the course of their work. 


If you are concerned with the 
design, manufacture or applica- 
tion of any of the following, then 
ELECTRICAL ENERGY can ren- 
der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 





ANNUAL SUBSCRIPTION £1.16.0 
Single copies 3/- 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 





28 ESSEX STREET, STRAND, LONDON, W.C.2 











by cheque, it should please be made payable to 
“High Commissioner for India.” Tenders are to be 
— by 2 p.m. on Monday, 29th September, 
1958 
Please quote reference No. 10/58.DB/RLY.2. 
E8339 





BOROUGH OF BALLYMENA 
SEWAGE TREATMENT WORKS 


RECIRCULATION PUMPING PLANT 


TO paneer RERS OF MIXED FLOW, 
BOWL YPE, VERTICALLY-ARRANGED 
PUMPS 


We are prepared to receive names of manufacturers 
who are interested in submitting TENDERS for the 
SUPPLY and INSTALLATION of the above 
equipment. 

Details should be forwarded to Messrs. John 
Taylor and Sons, Artillery House, Artillery a 
Victoria Strezt, Westminster, S.W.1. E8363 








EDUCATIONAL 











TECHNICAL HOME STUDY 
COURSES 


For A.M.1.Mech.E., 
A.M.L.Chem.E., A.M.IL.M.L., 
A.F.R.Ae.S., C. & G., &e. 

OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering--Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT’S LANE, LONDON, W.8. 
E102 £ 





NOTICE 


UNIVERSITY OF MANCHESTER 


next SESSION COMMENCES on 
THURSDAY, 2nd OCTOBER, 1958. 


E8251 & 





A.M.1L.MECH.E., 8.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree ieee 
Approximately 95 per cent. successes. 2B. 

prospectus free on request.—B.1.E.T. Bet’ 2. 
Wright's Lane, London, W.8. 











| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A FIRM OF INTERNATIONAL REPUTE 
HAS VACANCIES for qualified ENGINEERS 
aged 30/35, preferably with experience with 





pressure gases. Successful applicants would 

— training and would be responsible for 
lopment in various industrial areas in this 

coum. pe in the iy of four etace. 
offer: givin; is of 

tions and Prem a BOX No. Passd, —_— 

Engineer.” 

A WELL-KNOWN GENERAL osunits 

, gern = the North West of Lancashire 


qualified RATEFIXER AND 
TIMESTUDY. ENGINEER. Applicants must have 
ip and have had 


served an engi 

considerable ‘tn this type of wi 

supply full details of ora, experi 

etc., to BOX No. E8336, * A a 
ASSISTANTS with knowh of contractors plant, 


solid fuel stocking or wil or 

recording, required to be mobile for nited Kingdom 
or Continental contracts, good salary, bonus and 
career for dedicated or boffin t 

Lady ASSISTANT SECRETA for 
work, some travelling, able to take 
motoring, and as 
from 2 bath to and 

Saginems, 120/122, Victoria Street, London 
S.W.1. 


105 
SITUATIONS VACANT 


ASSISTANT DEVELOPMENT ENGINEER 
REQUIRED. in small dectro- 
mechanical, pneumatic devices. 
H.N.C. gee pee Instrumentation 
Division, Evershed and Vignoles, Ltd., Acton Lane 
Works, Chiswick, W.4. E2064 a 





AN 
EXECUTIVE ENGINEER 
is required by one of the country’s major 
companies engaged in the Design, Procurement 
and Construction of Chemical and Oil Refinery 
PiThe Company is for a fully qualified 
i ie omaee ae 
Wy this field. 
should already be in receipt of a 
All a ey SA be weead fo On odin 
addressed to 


confidence and should be the 
Managing Director.—BOX No. F266, * The 
Engineer. 


BRITISH PETROLEUM COMPANY, LTD 
L ENGINEER 


maintenance 
Cornwall fueller. He 
airfield and all fuelling operat 

refuelling by small ba gee — Attractive salary, 
fi Bh Page an Ba mag bane y oom attention, 


ek —-Write, gi sing Paving fu iT] fooler, — i 


to BOX 3111, c/o 191, Gresham House, E. . 
E8313 a 


CHIEF DESIGNER required for manufacturer of 
mmercial and Municipal Bodywork, Trailers and 

Semi-trailers. Midlands area. Apply, indent. a=, 

experience and salary 

the Managing Director.—BOX No. £2061, 

Engineer.” 

CHIEF ENGINEER nent for modern works in 

the Midlands, the production of light 

alloys in all wrought oom (sheet, strip, extrusicas, 

wire, tube, pressings and forgings). The post 


et Dorian yer cg og 


pth ar damon and aie 
expected.—BOX No. E8325, Fie hn Engineer.” A 
CONSTRUCTIONAL ENGINEER required for 
supervision of installation of plant in foun- 
dries. Practical ' of site supervision 


essential and ‘ates deoping eae mgr 
ferred. Peng ay pg 5a 


Apply in writing to Managing Director, Fuel and 

Metalurgical Processes, Ltd., Normanhurst Cham- 

bers, 21 James’ Road, Dudley, Worcs. E2058 a 

conserves ee ee varied 
R.C. and Steel Works, iil 


eering work and foundation problems vend mye 
“ee ‘mad luncheon 


squib Appi—Maurc ; and Pane A 


DESIGNER DRAUGHTSMAN required for 
industrial concern 








, BOX No 


DEVELOPMENT ws, Lid. 0 required 


horrock 
6s ee ee a bare de 
and engineering es 





neat tare + 


pet 


ei nao it 


Apel 


Seek 


EXPERIMENTAL AND RESEARCH 
ENGINEERS 
arte Nylon a ro Ne continue to (ota gee 


and invite 
Graduate Members ofthe lotto of Mecha 


types of S Bevel gears including spiral bevel 
gears as produced to the Gleason system 

eee hee ogressive medium-sized firm in N.W. 
—. Salary in accordance with qualifications 
and experience. Staff canteen. Pension pet 
Please write in strict confidence fo BOX A.791, 
c/o Streets, 110, Old Broad Street, E.C.2. E8351 a 


H. J. HEINZ & CO., gio 57 VARIETIES 
require an INDUSTRIAL ENGIN! os 
factory at N.W. This 
position has arisen owing to a oer expan- 
one ee interest to men of 25-35 who 
years’ experience in the field of 

Wort Study a Telated techniques. The duties 
i ae ene 

—— the appointed candi. 
date will be required to acquaint himself with the 
latest deve! he hanical handling 


and concisely is 

invited fronr Graduates, although men of high 
calibre, _— outstanding experience will 
also be considered.—Piease apply to Personnel 
Officer, pe fon details of age, education and 
experience. 


E8340 a 





RMEDIATE DRAUGHTS- 
ro ; 





JACKSON BROS A 4 KNOTTINGLEY) 
have vacancy for an ENGINEER for mainten- 
and development work lass 


preventive maintenance system and 
tion of services - ee mremmidie vill na thn aaccaaetel 


Ma t's main concern. 
re as ~~ Ba 


be addressed to 
Bros. (of Kagtiogiey) Ltd., 
P.O. BOX No. 2, Knottingley, Y 

E8345 a 


Lae we gaye gg DETAIL DRAUGHTSMAN 
qualia an an 4 Cn mag = 


to iearn would 


Son Spare eine 





THE ENGINEER 


SITUATIONS VACANT 


MECHANICAL ENGINEER required for research 
on the plastic ——S 

should possess a Degree 

or equivalent qualifications. This Rancal Engines. 


bs eee ae ces ae ae ae ae 


ve to 
engineering ion.—For 

details and application form, write to the Secretary, 
Tube Investments Research La! Hinxton 
Hall, Cambridge, quoting reference 141. E8309 a 


MECHANICAL ENGINEER 

with some electrical knowledge required to join 
group engaged on design and Site supervision 
of oil products pipeline and distribution depots 
in Iran. Knowledge of petroleum practice is 
essential. Applicants should be qualified, aged 
about 35, and have design experience of pumping 
and ancillary equipment. The successful appli- 
cant will be required to work in London office 
in the first instance.—Send fullest particulars 
to; Staff Office, Rendel, Palmer and Tritton, 
Consulting Engineers, 125, Victoria Street, 
London, S.W.1. 


E8330 a 





METHODS ENGINEERS 
required for modern factory some 60 miles from 
London. 


E: > ~ 2 
xperience in (1) Pla i vs 


applicants should be “Sie to —-~ a a ~~ 
study and development without supervision and be 
pone. Fn of recommending plant and equipment for 
new and current projects. 

O.N.C. or equivalent plus Apprenticeship desir- 


able. 
Salary : £850-£900 
Write to Personnel 
“ The Engineer.” 


annum. 
anager.—BOX No. E8344, 
A 





MONSANTO CHEMICALS, LIMITED, 
require a SERVICE ENGINEER to assist the 
company’s services engineer to evaluate, specify 
and design plant for the generation of steam and 
the distribution of steam, water 
air, and to ee — staff and contractors. 
The work carries large degree of individual 
responsibility. Candidates tes, preferably aged 
about 30 years, should be qualified to at least 
N.C. standard and have a minimum of three 
” experience in a ition of responsibility 
on work as described above. The post is based 
on London, but will involve frequent travel to 
the company’s factories at Ruabon, Newport and 
Fawley, with periods of 2-3 months at the 
factories when req Salary commensurate 
with qualifications and experience. Non-con- 
anew: gy ie scheme.—Please send full par- 
Personnel Department (DL084), 
MONSANTO CHEMICALS, LIMITED, Mon- 
santo House, 10/18, Victoria Street, London, 
S.W.1. 


E8365 a 





©. W. ROSKILL, Industrial Consultants, 14, Great 
College Street, S.W.1, have an oj for a young 
Engineer or referably with public school 
and university education for training in technical 
market research and other consulting work. An 
unusual combination of scientific outlook and ability 
to draft well is required, together with wide rather 
than highly specialised interest in —— 
matters. A 


PILKINGTON ee. ge Yee have 
FURNACE DESIGN DRAUGHTS- 


butory superannuation and 
are in operation and there : 


welfare ts | omg facilities. stating experience 
ci a ons and to the GROU! 
1E ENGINEER PIEMING ‘N BROTHERS 

MITED, ST. HELENS, LANCASHIRE. E8261 a 


PIPE BENDING MACHINES—B. O. Morris, 
Coventry, are going into production of American 
Wallace pipe bending up to 18in. capacity. 
seek an engineer to handle technical enquiries 
with the customer, the design office, the works and 
the Americans. i pe f 
will be dependent i 
appointed.—Apply ones full details to The General 
Manager. E2056 a 


PROGRAMME ENGINEER AND TECH- 
pean pe CLERK REQUIRED on work involving 
preparation of Sa for the installation 


of largesse the North of England. Applican 
fae served in vecomnised ‘a 
Wipe ta 


iar oil 2h 
M. and E. Research Menem Saad 
lishment, Gitshend, meat E8295 a 
RESIDENT ENGINEER, for boiler-house and 
1s’ primary and 
at Purley, Surrey. 


App So 


wating salary required and giving experience ape Be 
A 


SITUATIONS VACANT 


SENIOR ENGINEERING 
APPOINTMENT 
A WORKS ENGINEER is required 


and 
plant ——— and maintenance of bui! 
= poe 5 for a capable 


engineering background is ecasential. Experience 
in the d of plant maintenance will be an 
additional recommendation. 

The post will be in the salary range £1800 to 
ere oon See eee Se Batis to 
membership of the y's pension oo oth 

This is a real opportunity for a well-qualified 
ong possessing drive and organising 
ability. 

Applications, endorsed “‘ Works ng 
to the Executive Director (Personnel), The 
Plessey Company Limited, Ilford, Essex. 


E8322 a 


SITE ENGINEERS required for supervision of 
Mechanical and Instrumentation 





STEWARTS AND LLOYDS, LIMITED 
require an additional 
REPRESENTATIVE 

to handle sales of STEEL CASTINGS. Attractive 

conditions will be offered to a really capable and 

experienced man. Location—Midlands.—Apply to 

Manager, Personnel Services, Stewarts and Lloyds, 

Ltd., Clyde Tube Works, Coatbridge, Lanarkshire. 


E8346 a 





STRUCTURAL ENGINEER wanted to fill 
vacancy as Designer of expanding timber 
engineering division of large woodworking company, 
to take charge of —_— development projects, 
laminated, stressed skin, and other forms o' — 
Construction.—Apply — full details of 7 oe 

ing and experience to the Managing irector, 
Kingston (Architectural Craftsmen), Ltd., Clough 
Road, Hull. E2053 a 





TECHNICAL ASSISTANT required for the 
Electrical Development apereneny of the 


— and have experience in 


esorieal machine i Pens 
Contributory Staff sion and non-contri- 


age, experience and 

c + - ee Chief 

Engineer, Lincoln tric Company, 

Ltd., Welwyn Garden City, Hertfordshire. 


E8349 a 

TECHNICAL SALES REPRESENTATIVE re- 
quired by large firm Power Transmission Engi- 
neers, resident in Leicester, for attachment to 
Nottingham Branch. Applicants must soe practical 
a and w Pp experience. Sales 

experience not essential. Full details, 04 am, a oo 
tions and Past experience.—BOX No. E8321 
Engineer.” a. 


THE Ms ein th gl Morte CORPORATION 
LIMITED HAVE A VACANCY 


Scheme. y. 
Pate tn gee state details of ag age, ee, a, Seines, 
Chief nent, THE ‘Be BOWATER Ps PAPER COR: 
PORATION, Engineering Division, 
Northfieet, te E8287 
THE UNITED GLASS BOTTLE MAN UFAC.- 
agg 4 pes Anchor and Hope Lane, Charlton, 
S.E.7 occurs for an apprentice-trained 
iG AND TOOL DESIGNER. . aan 25-30 years, 
minimum qualification O.N.C., who has at least five 
years’ experience of batch production methods. The 
post, end is pensionable and carries an attractive 
pe a Prospects for a man of initiative 
sod pee working with the 
—Please write to the Personnel .8 
qualifications, experience and salary required 


WEST MIDDLESEX FIRM ae immediately a 

competent ENGINEERING DRAUGHTSMAN, 

oy comet in design of electro-mechanical 

X No. E136, “ The Engineer.” A 

WORKS MANAGER required for vo a om 
Works. Must have had good ex 


Engineering 
oy os detail facture and assembly. P This is is 
ponsible yn with with high salary and oppor- 
vanity y attend $0 man. Works situated 
in Farn! Hants area.—Write in first instance 
iving details in strictest confidence to ers 
, BOX ‘No. E8338, “ The Engineer. 


WORKS MANAGER 
manuf: 





experience to date and salary required, to The 
tary, BOX No. E2066, “‘ The Engineer.” 


Aug. 22, 1958 
SITUATIONS VACANT 





PUBLICITY 
MANAGER 
required by thriving Yorkshire 
Engineering Group who are ex- 
panding their field Of activities — 

at Home and in Overseas Mar 

Due to this it is essential ‘an 
applicants are fully ex: men 
with ideas and a ‘lively mind, sup- 
ported by full experience in all 
branches of sales promotion and 
publicity. Must be capable admin- 

istrators, holding similar position 
now. Engineering training desirable, 
age limits 30-45 years. Write for 
application form to :— 


GENERAL SALES MANAGER, 
seared" ee 


BRADFORD, 3. YORKSHIRE. 


E8320 a 








W. H. ALLEN SONS & COMPANY LTD. 
BEDFORD 


require for their Production Engineering 
Department e 
WORK STUDY ENGINEERS 


Experienced in the application of Work 
Study to machine or assembly shops. 


DEVELOPMENT ENGINEERS 
To investigate and improve manufacturing 
techniques. 


DRAUGHTSMEN 
For os design of Jigs, Tools, Fixtures and 
Tool Layouts. 


These positions will interest men of sound 
education and practical ience, who can 
carry out on their own initiative, studies and 


. Centrifugal Pumps 
and Electrical Machine jinery. 


Please apply in writing, stating age, 
present BH. and full details of education, 
training and experience to— 

THE PERSONNEL MANAGER. 


E8314 a 











have been retained 
to advise on the 


MSL ses 


PRODUCTION 
EXECUTIVE 


for a light engineering company, which 
is a subsidiary of a large American 
group, producing consumer products, 
and having interests throughout the 
world. The company in this country 
employs approximately 1,000 and is 
operating three factories with the main 
works in the London Area. 


The appointment will carry responsibility 
to the Managing Director for the whole 
of the executive management of the 
factories and includes industrial 
engineering, plant design and 
development. Occasional visits to the 
associated companies in U.S.A., Canada, 
and on the Continent may be necessary, 


Candidates must have a strong 
engineering background with a degree 
or other professional qualification, 
should have attained a position of 
responsibility preferably as production 
or works manager, and have experience 
of mass production and light engineering 
practice. A knowledge of modern 
control procedures and work study 
would be added recommendations. 





Preferred age 40-45. Salary 
approximately £3,000 with good 
prospects of advancement. 

No information will be disclosed to our 
clients until candidates know their 
identity and have given permission 
after personal discussion. Please send 
brief details in confidence, quoting 
reference G.1188, to M. B. Berks. 

MANAGEMENT 
SELECTION 


17, Stratton Street, London, W.1 
El34a 
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SITUATIONS VACANT 


ENGLISH ELECTRIC, RUGBY 


The Water Turbine Research Department invites applications from Engineers for the following 
vacancies : 

TWO SENIOR MECHANICAL DRAUGHTSMEN. Must have experience of test plant 
arrangements and be capable of carrying out their own design work. 


TWO SENIOR TEST ENGINEERS, of H.N.C. standard, capable of carrying out compre- 


hensive model tests and making evaluations of results obtained. 


A MATHEMATICIAN of degree standard for programming work and general mathematical 
investigations. Would suit a recently qualified Graduate. 


Previous experience of water turbine work is not essential if Hydraulics has been taken as a 
subject, this would be an advantage. The work is interesting and varied and offers good open- 
ings to men wishing to enter the field of Hydraulic Engineering. 


Please write giving full details to Dept. C.P.S., 336/7, The Strand, W.C.2, quoting Reference 


SITUATIONS VACANT 





BICC 


British Insulated Callender’s Construc- 
tion Co., Ltd., carrying out important Rail- 


tional Desin's Depart- 
ment ‘Headguarters. | Kirkby, Nr, Liverpool, 
namely : 


STRUCTURAL ENGINEERS 


DESIGNERS 

DRAUGHTSMEN 

The work is varied and poe involv- 
ing the design of ee structures 


carrying overhead Appointments 
are intended for the "Commuiare permanent 
gt an se are good and salary wil! 
ously assessed according to age, 
qualifications and experience. 
Applications should be addressed to 
The doy Personnel Officer, 











TETRA HIER eGR OT Co nai Re ee ame 


E.1108D. B.LC.C., Ltd., 
Prescot, Lancs. 
E8331 a E138 a 
THE NUCLEAR POWER PLANT COMPANY LIMITED 
DRAUGHTSMEN 


requires 


ENGINEERS 


to commission Nuclear Power Stations. 


Applicants should have had considerable experience in operation 
of Conventional Power Stations. 
The successful candidates will receive extensive 
training. 
The Company operates a contributory pension scheme and 
assistance with house purchase is given to married men. 
Applications, giving age, qualifications and experience, should 
be sent to :— 
The Secretary, 
The Nuclear Power Plant Co. Ltd., 
Booths Hall, 
Knutsford, Cheshire. 
Quoting reference TE/CMS/55. E8318 a 


** nuclear ” 


Due to expansion in their 
MINING DIVISION, 


SIMON-CARVES LTD., 
have a limited number 
of vacancies for : 


MECHANICAL 
DRAUGHTSMEN 


for the design of skip and cage winding 
oa ment and general colliery surface plant. 
pplicants must have D.O. experience in 
en mec! ns preferably 
in connection with collieries, but experience 
in other fields, e.g. locomotives, armaments, 
heavy mechanical handling plant, will be 
considered. positions are permanent 
and pensionable. Selaries. within the range 
£750—£1000 p.a. on previous 
training and experience.—Send brief rele- 
ant details to Staff and Training Division, 
SIMON-CARVES, LTD., Cheadle Heath, 
Stockport, Cheshire, quoting Ref. DJ.47. 


E8319 a 








na tee 29), 2nd Class M.O.T. (Motor) 
Certificate, G -E. Steam Offers: : 
initiative, fe op shore situations, 
home or abroad, considered.—BOX No. E2051, 

r 


“ " * 


of ork Go. 5. Ae Responsible for range 


apy 
Seeks responsi it 
South BOX and hydra £20 The Engineer,” sip " 


A MECHANICAL ENGINEER, B.Se.Tech., a 
37, seeks responsible job in south of 

abroad. Ray | experience in of jet 
+ Earth-moving Equipment.—BOX No. 
E2059, “ The Engineer.” s 
ENGINEER Ct), moni married, with considerable diese! 
engine — aes position abroad, ible 
for the and maintenance of power 
station.—_BOX No. E2060, * The Engineer” 4 


DIESEL oo ———_ Service, Sales, 


desires country. 

Scotland, gn Dennen, Singapore. Scot, age 30. 
— Address, Freeman, “ Uniteors,” | PO. io 41, 

Singapore E2065 & 





DRAWING & DESIGN 
~ SERVICE 











LET QUALIFIED MARINE ENGINEERING 
Ne ar oe Design and Detail Your Work. 

u — lachinery Installation a ~_- 
Moderate terms. ety attention-—BOX  N 
£2009, “ The 





SUB-CONTRACTING 











CASTIN Porous castings, 
pas or gens sample casings impregnati 
ae a toe peated » ALD D. eo 
wi mecupera Middloses (‘Phone Ber Byron rt E109 mw 
ey ey AND CAM PROFILING one 
BROS. Ci xe Ne Poche Conte Lid., “The Fenster 
2743/4). eB ie sew 
ee peal ps nage Tim par 
— development undertaken Al 
oe Sy | Partners, Lid. 
Walk, enh] fet Coheme coe 
b= 5 5113/4). Bi12 uw 


METAL Mog art gute, N. THICKNE 
SPOT WELD! as te ade po dbnpeg A. 1D. 


approved. Spc Ltd., Southport (742, 





SCOTT & WILSON, KIRKPATRICK & PARTNERS 
Consulting Civil and Structural Engineers 
47, VICTORIA STREET, LONDON, S.W.1, 


invite applications for the appointments of 


RESIDENT ENGINEER 
CLERK OF WORKS 


to be engaged upon the supervision of the construction of Sea Defence Works, comprised of about 
4600ft. of reinforced concrete seawall, together with the construction of about 23 timber groynes 
and other ancillary works at Prestatyn, North Wales. 


The salaries for these appointments are 
(a) Resident Engineer—£1200 to £1400 per annum, depending upon experience. 


(b) Clerk of Works — £900 per annum. 





THE BAHRAIN PETROLEUM 
COMPANY LIMITED 


require a 


MAINTENANCE ENGINEER 


This post is open to recent graduates in 
Mechanical Engineering, under 28 years of 
age, who are interested in all phases of 
—— maintenance of heavy plant and who 

ve preferably some experience on pressure 
vessel, heat exchanger and pump repair. It 
is intended that the selected candidate 
should train in Bahrain with a view to 
advancement to at least Area Engineer in 
the large and modern peg A there. 

A good salary can be offered dependent 
on gualification, in addition to which air- 

dation is provided with 
an adequate living allowance, medical atten- 
tion, kit allowance, and paid local and home 
leaves with participation in pension and 
provident fund plans. 





MODERN MACHINE 
TOOL CAPACITY 


A i mpany i 
votebine bea aachine p tenn lh 
in all groups including : 

GEAR CUTTING 

HOBBING 

INVOLUTE SPLINING 

BROACHING 

COPY TURNING 

BORING 


Capacity is also available for Bending and 
apes of Eee CD So HR: tong by din. ° 


Ania ieaniiion: installed within © 
lam is moder, big te 6 compli 











rYr_wrrerftrfeurfteffetrtrf+ereet?t?T" 


Applicants for the senior appointment should be Corporate Members of the Institution of Civil 
Engineers and have had considerable ex in sea defence works. Applicants for the Clerk of Apply in — (quoting MTC), with new Works. : 
Works appointment must have been previously employed in a similar capacity on such works. full particulars, to All enquiries will be answered and dealt 
Both appointments will be, su bject to sa to eatiatactory service, for the duration of the works, which CALTEX SERVICES LIMITED, promptly. F details can be 
is estimated to be in the region o' CALTEX HOUSE, arranged if desired personal visits 
ications should be made in wring to the above address, stating full particulars of age, KNIGHTSBRIDGE GREEN, 2 ; 
dualleateas and experience, together with the names of two referees. LONDON, S.W.1. Any — kindly’ 
communicate with BOX No “ The 
E8317 a E8329 a Engineer.” new: 
DEVELOPMENT ENGINEER scaeicuniia 


RUGBY 


Vacancies exist in the Steam Turbine Division for the following Engineers : 


(a) AERODYNAMICIST with experience of high-speed flow for work on aerodynamic 
aspects of turbine design, and other associated projects. 


Senior STRESS ENGINEER to set up a stress section for fundamental investigations 


of turbine design. This is a new section scope to an 


(b 
oO 
age 30-40 with considerable experience in this class of work. 


= 


_ 


ASSISTANT ps egree preferably of honours degree standard, age 28-40, with 
“ a background design calculations. 


heavy mechanical engineering or thermodynamic 


foregoing vacancies offer good ities in a well-established highly successful covpee- 
inch eee et we She cal eps ocean ea opt 
ite oO! 
tm Details of bei tance, salaries, etc. | be given at interview.-Please write to 
Dept. 'C.P.S., Marconi House, re. 336/7, 46/7, The Strand, W.C.2, quoting reference E1107G. 


AAR ALA PA Pet Pict ce ete ee 


is required by a leading Engineering Com- 
a ee ~4 


which will treated in strict confidence, 

— pacing full details of qualifications 
to date and be 

BOX “No. B19i5, oe — Barker and 

Sons, Ltd. , Gatewa 


in the installation of 
ROLLING MILLS 
HYDRAULIC PRESSES 
CLEANING &° SHEARING LINES 
STEELWORKS PLANT | 
All classes of machinery and 
Processing plant installed: 
Contractors to. the Leading 
STEELWORKS 


ROLLING MILE oe 
PRESS unnatrennns 
Skilled FITTERS and other 
Tradesmen supplied —_ at 
competitive rates to work -~ 
in any part of the country,. - - 


HAYWOOD, pope en 


Abn the ay; . vt sank 7, 
REY Ste aii Ain OP tes ciel iad 


lal ti it th th th te te te te me he he a 


R_ARARARLARLARAA AA 


j £8358. A ‘elephone : Rotherham 2892 ge Bo 
: aed Mw 





E8332. a. 
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other types “Bir Ordord ee. 
one wom < Sons, , Oxford Street, 
Leadon, W.1 (Telephone, 9953). Cata- 
loges on request. E128 & 














Pe ar 


reat 


THE ENGINEER 


FOR SALE 





AT ATTRACTIVE PRICES 
LONG BED AND HEAVY DUTY 
Bed S.S. and Be. Latte, 
motor with rapid power traverse, 
— in., admits between centres 61 ft. 
19in. ng over bed 6 S83 and S.C. Lathe, motor drive, 
vee bed, s _* ——— swing over saddles 
26in., admits ft. 
18in. mie BLOND Heavy ‘Duty. Geared Head Engine 
Lathe, size 32in., admits between centres ry 
te FAIRBAIRN LAWSON Heavy Duty S.S. and 
BS motor —~ swing over 23in., 


sais et ween centres 1 5ft. 
CRAVEN SS. and S.C. Lathe, motor drive, 
Ky age Foy Bye over car- 


Win. ny = nig ll 


carriage 4in., between 
134in. LODGE & SHIPLEY fy SS. and S.C. Lathe, 
vee bed, Norton gearbox, motor drive, swing over 
bed ager ‘Siecad over saddle 19in., admits between 
centres 1 


sane INVITED. 
BUY NOW AND SAVE MONEY. 
Full details from : 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, 
LONDON, S.E.11. 





























Machines of all Types. 
Cusn Paib. *Phone : RELiance 7201. 
Norman E. Potts oy Road, "Grams : “ Sotoolsag,” London, S.E.11. 
1 1279, 270, E212 G 
£104 F 
WANTED, Second-hand Balancing 
WANTED, Scone ety 7000 1b, approximately, WALES PLANT REGISTER LIMITED 
maximum swing S0in., between bearings 96in., OFFER FOR IMMEDIATE SALE 
with electrical equipment.—Full details to One Jones KL22 2-ton Diesel Mobile Crane, Ruston 
BOX No. E8305, “ The Engineer.” F engine, 24ft. lattice jib, on New 1954. 
Very good condition. £1 
One Neals NM 2-ton Diesel Mobile Crane, Ruston 
engine. New er crawlers, 25ft. jib. In 
FOR SALE good condition 
One Jones “ Super 40” 3-ton Mobile Crane, 24ft. 
ip. Cy me Ruston engine. Good con- 
ONE ‘Neals ag 4/6-ton Diesel Mobile Crane, with 
45ft. jib, tics, Ruston engine. New 
MET. ayn Oo 33, In po les Model S88 Diesel-Electric Mobile 
p= Poa ngs by W. A. New 1951. 21ft. 9in. cantilever jib, on 
MROBERTSON and CO, LTD. _% $7in. by, in — rubber tyres. In good mec condition. 
by 28in., double helical gear drive from ONE 5-ton Butters Electric Travelling Derrick Crane, 
ie vm ni suitable 440-volt supply, speed 7 to NE dont, jib. "New 1948. With bogies, track and 
blocks. In very good condition. 
Motor-driven 2-High Rolling Mot Oy Sie Soin, by One 7408 Butters 2-motor Electric Derrick Crane, 
1 ji good con n. 
22in. dis., pe Saget gee ain am Gas ben Gaon Diesel Rail Crane. New 1942 
tions —_ motor, suitable 440 Perkins P6 engine, 38ft. jib, 4ft. 84in. gauge. 
driven by 275 h.p. D.C- Reconditioned. 
vo, 49 to 730. per minute. One 7-ton Anderson Grice 2-motor type Electric 
Motor-driven, 2-High by Tagios sat bi h. Derrick Crane, 120ft. ad New 1951. With cabin. 
roils 36in, by 24in. dia., direct driven by bp. In very good condition. 
D.C. motor, suitable 440 volts, speed 27 to One 7-ton Butters Steam Derrick Crane, 100ft. jib, 
per minute. double-drum type. Unused 
GEORGE COHEN, Steam Derick Crane, 1208 
jib. First used 1954. In very good condition 
SONS A oS ay “>. * One tah oa ye Ay Mobile Crane, with 45/80ft. 
UNBEAM \, 
¥ Tel.: . details, 14, Lower Grosvenor Place, London, 
STANNING hy LEEDS. S.W.1. Telephone: ViCtoria o531, a0! 8080, 
Tel.: E204 G 9886 (15 lines). E107 c 
POR SALE Oldfield & Schofield 33in, swing Heavy Duty 
10 Buclid 22-ton Rear Dump Trucks, fied Rolls BORING wefte eat | LATHE. 
Diesels. Not yet two years o! over b in. Hexagon turret. 
= Goat 12,500 each. £60,000 the Spindle bo bore 4din,  Screw-cutting om G eG. 
or two Baie 1 P. motor _— 
2Ca, D.7. 3T. Delivered new December 1951 H. BELL (MACHINE TOOLS), LTD., 
and June 1952. Both fitted ALTER STREET, 
Angiedozers and P.C.U. Very good order DS, 4. 
Price £8250 or separate. Tel.: 63-7398. E105 G 
Birtley 70 Scraper and Onions EK9. Tyres over 70 
a Birtiey B.D, hee owe pense 
D3. 14 . ; 
old onl fitted new track chains. Used single 
only. Cost £14,000. Price £9000. 
Ruston 10, 19, 22, 24 and 33-RB Excavators, any 
equipment. 
Coles diesei/electric orry mounted crane, fitted 
Thornycroft diesel and Perkins P6 for electrics TWO Excellent little used Steel enclosed C 
New 1955, little used. Tyres as new. Cost AND BUCKET COAL ee oe appro. 
5 hy A at 


SAVILLE-CALVERT (Machinery), LTD. 
Harvester House, Stratford upon Avon. 


E8353 G 





HYDRAULIC UNIVERSAL 
GRINDER 


PRECIMAX 12in. by 36in. HYDRAULIC 
UNIVERSAL GRINDER, Model UPJ, with 








; _ an with buckets 20in. 5 ; 
. p. wwe enc 
motor Pith 1 1430/238 Geared Uni 


GEORGE COHEN, 


SONS AND CO. LTD. 


/ 3/50, 


FOR SALE 





with circ a— ctathmen, arran; 
motor drive ‘ot 400/440/3/50. Capacity : 14 
S.W.G. mild steel. Depth of shear throat 3in. 
Cuts circles from 6in. to 60in. diameter. 


QUICKWORK No. 321 Motorised Rotary 
Machine, 


ly 18 cwt. 
B.E.N. Model *Ts9 2-Stage Automatic Air Com- 
pressor Unit. Comprising : 2-stage vee type air 


compressor, motor drive for 
400/440/3/50. Motor and compressor mounted on 
horizontal air receiver. Displacement 9 cu. ft. 
per minute. Working pressure 200 Ib. per square 


BESCO High-Speed Open End Guillotine Shearing 
Machine. Undercrank type, arr. motor 
drive for 400/440/3/50. itted with automatic 
sheet hold-down and complete with front, back 
and side gauges. Capacity: mild steel 48}in. by 


14 S.W.G. 
TAYLOR & CHALLEN No. 3 G.D.P. Geared, 
ae Sided, Double Action, Cam Action 
pret f Press, arranged motor drive for 400/ 
440/3/ Punch stroke approximately Tin. 
Blankholder stroke approximately 34in. Tee- 
slotted bed 18in. by 1S4in. Between uprights 


20t4in. Weight approximately 51 cwt 
BLISS No. 20 Inclinable Power Press with adjustable 
stroke, arranged motor drive for 400/3/50. Fitted 


with re anmegetoeid gran guard and rd over drive. 
approximately tons. Stroke 
adjustable from 4in. to 2}in. Size of bed 21}in. by 


134in. t —— ee 22 cwt. 
INCANDESCENT aft Bar Heating 
ded, gas fitted. Heating 


phan oa si ae by 24in. deep by Yin. high. 
Total length throu; ye 32in. working. 
Temperature range deg. to 1350 deg. 
1200 deg. C. can be reached in about 14 +4 after 
starting from cold. 
ne MACH of the above are available. 
HINE TOOLS, NEW AND USED, 
Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LO. IN, N.W.1. 
Telephone : EUSton 4681-3771. 


id at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 53. 
Telephone : Central 7606-8 E8326 G 


S00 


MOBILE CRANES 

JONES KL.66 Mobile Crane, lifting capacity 6 tons 
at 9ft. radius, powered by a Perkins P.4. diesel 
engine, mounted on yet -tyred chassis with 
restrictor type wheels, 4-wheel differential drive, 
posers assisted steering, 25ft. channel jib, complete 

in. electro magnet equipment. 

JONES EK KL: 66 Mobile Crane, powered by a Perkins 
P.4. diesel engine, mounted on pneumatic-tyred 
chassis with restrictor type wheels, 4-wheel dif- 
ferential drive, 30ft. lattice jib, fitted with second 
drum for operating 21/17 cubic ft. capacity double 


rope aa grab. 

JO KL.44 Mobile Crane, lifting capacity 4 tons 
at 8ft. radius, powered by a Ruston 2.VSH diesel 
engine, —. on pneumatic-tyred chassis with 
restrictor ¢ wheels, 24ft. straight channel jib, 
complete with anit? cubic ft. capacity single-chain 
ring-discharge grab. 


GEORGE COHEN, 


70; and 
"STANNINGLEY, NR. LEEDS. 
: Pudsey 2241. E201 o 








HYDRAULIC PRESSES 


Unused 4000-ton HYDRAULIC HEAVY PLATE 
and =” PRESS, table 


REED BROTHERS CER), LTD., 
w 


S.E.18. 
Telephone : Woolwich 7611/6. 


278 G 





NEW OVERHEAD CRANES 


60-ton Goliath, by 40h. span, 5-ton auxiliary ; 

cab coasrol 40b/STO” 

40-ton Goliath, by Babcock and +f. 
oo ee cab comet, 00/3/00 oe 

40-ton Adamson, standard cab control, 42ft 3in. 


span 400/3/50. 
20-ton V: standard 
¢t08  qO0/3/S0. EIGHT AVAILABLE. 
Morris, 40ft. span, cab control, 
10ton Goliath, by. - 
Unused Ministry Cranes, moon 
“Bee ny 2 


FRED WATKINS (ENGINEERING) 
tra: Coleford 2271/2/3. E132 6 


FOR DISPOSAL at Thames Board Mills, Ltd., 
orks, on, Lancs., one Armstro 
ive, approximately 














Aug. 22, 1958 
FOR SALE 


600 


Two 1000kW. BELLISS & goog ed 
ENG. CO. LTD., back pressure Turbo- 
Alternator Sets for 3300/3/50, delguea. to work 
— Steam at 195 p.s.i., exhausting against 15 Ib. 


New 20,000 c.f. m. Turbo-Compressor by DANIEL 


ADAMSON, m0 p.s.i., direct-coupled throu 
Kier to 4145 7%, synchronous motor 
eee ne 6kV. Kon big 1 


with control gear and 
Two } oy fOsoRVe 440/3/50, — Diesel-eng 





driven iecnator Sets Sets by M TRRLEES/E.Ch Ci c 
— 428 r.p.m., with control gear and standard 
starting equipment. 


GEORGE COHEN, 


SONS AND CO. 
a. ne. LONDON, w. 12. 
Tel herds Bush 2070 ; and 
STANNINGLEY” NR. LEEDS. 
Tel.: Pudsey 2241. E202 Gc 





FOR SALE 


3-ton Taylor Jumbo Hydraulic Crane, diesel-driven. 

l-ton Rapier Shop Truck Crane 

5-ton Coles diesel-driven self-propelled Mobile Crane 
on pneumatics. 

$-ton Morris Versatile diesel/electric Mobile Crane 
on solid rubber tyres. 

5-ton Smith Steam Loco. Crane 4ft. 84in. gauge, 35ft. 
jib, new 1949. 

6-ton Rapier Super petrol/electric Mobile Crane on 
solid rub! tyres. 

6-ton Rapier Standard petrol/electric Mobile Crane 
on solid rubber tyres 

Fordson Major diesel T Tractor, complete with Horn- 
draulic shovel equipment. 

# cu. yd. Rapier 410 diesel-driven Excavator with 
4-purpose or ar equipment. 

# cu. yd. Rapier 423 diesel-driven Excavator with 
shovel or dragline equipment. 

1 cu. yd. Rapier 440 diesel-driven Excavator with 
shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED, 
WHITEHALL ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
MOND RO 


HAM AD, 
KIRKBY TRADING ESTATE, . LIVERPOOL. 
Tel. : Simonswood 2634- 
57976 G 





MACHINE BELTING.—A quantity of Belting, 
square cut, edge canvas, various sizes, disposal due 
to alterations in drives.—Particulars on application, 
Gilbertson and Page, Ltd., Tamworth Road, Hert- 
ford, Herts. 57 G 





gitllag 


EIPEL 


“mir? 


ELECTRIC CABLES 
ELECTRIC CONTROL 
= 
STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.I. 





YOU'RE ON THE TARGET 
IF YOU REMEMBER 





WAROS might have 7t/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 
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Aug. 22, 1958 
AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 


Specialists 


in the 


VALUATION & SALE 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 


FACTORIES 
PLANT anpD MACHINERY 





20, Hanover Square, W.1. 
Telephone : MAYfair 3771 


‘Factory Department : Ext. 17) 








FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 











TEAM BOILERS Vv ( 
ft. Gin., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; 8ft. 6in. down to 3ft 
dia.; nomic to 11ft. Gin. dia., includi 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p 
300 itioned be, all sizes. 
AIR CO RS.— 400, 300, 200 


Ce stocked up to 9ft. dia., 100 
ELECTR RIC MOTORS.—150 sieeity Enclosed and 
Flameproof 
CRANES. —Mobile 10-t 
~ extendable {ip 


ie: . Loco,” 18-ton Brown- 


29ft. 3in. 

2-ton Smith, 34ft. span. 

Bossy et tn Hiab cB i 

new u 

261 1944 : 14in. by 22in., Sacell 
Beda Coal' Poke Sum, sy 2 

Also © miles ‘track, 24in. gauge 

STEEL oe, a, 2in. . new ; 

60,000ft., 3in. bi seamless 


1000ft., ‘dan seamless | * soon seamiess ; 
Maw o.d. welded 


ed; 3800f., Phin. senmiees s 500f., 
24in. riveted : 1450ft., 27in. o.d. ried flanged : 
c AST iRO TRON iy PIPES ay 3 sak an oh sizes up to 
A pid stocks up 
24in. and s.s. Immediate delivery. 
VALVES. ional Surplus Ministry Lot New 
i Cocks and Valves, over 





THE ENGINEER 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 
Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 


AUCTIONEERS & VALUERS 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 
IN THE 
SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 


and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 


Telephone : ROYAL 4861 





109 
AUCTIONEERS & VALUERS 


WHEATLEY KIRK 
PRICE & CO. 


£. L. SUDSON, F.R.1.C.5., F.A.i. 
&. BEDDARD, A.1.MBCH.E., F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 





eSTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : Tel 
Monarch 3422 (8 lines Sites, 


JOHN FOORD 
& COMPANY 
VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1] 





VICTORIA 2002/3/4 
Established Over a Century 











FOR SALE 








METROPOLITAN-VICKERS 500 H.P. SLIP- 
ELECTRIC x 


JOHN CASHMORE, LTD. 


M 
Tel.: Newport 66941 (6 a . 


UNUSED SET OF PLATE BENDING RO 
sa. By Sie, Gone ee Ge. So ae ae eee 

plate ; 75 h.p. roll drive, 40 h.p. : Te Bening 

trics 400/3/50.—BOX No. E83. The Engineer." ce) 











textile goods. 


September 8-12 Passenger and Load- 
carrying vehicle, 


moving 
lifting equipment in- 
cluding : 


100 Morris “ Minor ”’, Ford “ a 
and heavy utilities, li 


5! 
Fe 
8 
i; 


(large quantity by Caterpillar, 





 @ 
By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALE BY AUCTION 


Main Location uctioneers 
August 26-29 Machine tools, M.O.S. Storage . PULLER. HORSEY 
hicles, and rise Royal Arsenal, ool. SONS & CASSELL 
laneous stores, wi London, S.E.18. — DD. 10, neore> 
cluding binevaters Avenue, E.C.3. 
and large quantity of (Tel. : Royal 4861.) 


September 3 Machine tools,Radar Technical Stores SROULER é. SON 
Trailers, and mi Old Dalby, jow- (Dept. L), Norman 
laneous stores includ- bray, Leicestershire. ( treet, Melon’ Mowbray, 
ing spark plugs, etc. at Melton Mowbray.) pm a - 

) 


M.O.S. Storage Depot, 
Ruddington, Notts. 


September 9 Miscellaneous stores General Stores Sub- HARRISON & HETH- 
Depot, r - Near fees oe LTD. 
Hali, Carliste. 
(Tel. : 26292.) 
September 16-17 stores Central Ordnance Depot, SIMMONS & SONS 
Qa ee Oe oe oe 
F tre sas) 
September 19 Miscellaneous stores Returned Stores Depot, FENN, WRIGHT & 
Reed Hail, Colchester. co. px L), 146, 
High Colchester 
Essex. 
(Tel. : 3171.) 
September 23 Machine tools, plant M.O.S. Storage . DACRE, SON @ 
and miscellaneous HARTLEY (Dept. L), 
stores, etc. Leeds. Station B wag Otley 
(Tel. : 3321.) 
September 25-26 Miscellaneous stores ™M.O.S. ¥ pets BALDWIN 
pee they Fo & BRIG sg A 
L), 20. King 
Hereford. 
(Tel. : 4366.) 


Catalogues, 1s. each (P.O.’s only), available only from the auctioneers shown above. E118 3 
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EVERY PICTURE TELLS 


yy 
A NICKEL STORY 


Hygienically gleaming, long-life stainless 
steels for pots and pans and kitchen sinks 
make a happy domestic chapter in the nickel 
story. Yet such easy-to-clean corrosion- 
resisting nickel alloy steels are of even greater 
importance in industry. Aided by Mond 
experience, there are almost certainly 
problems that nickel could solve for you. Mond 
have the resources for research and development 
and supply technical publications for guidance 
in the choice and use of modern materials. 








| ee aa 


Enough Nickel for all needs— 





Plan ahead with IB KICK EX. 





> THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, S.W.I 


TGA GN23A 





it’s as simple as this....and from stock 








When considering your next prone a think of the advantages to be gained by 
j 


ba A xX i Bq um p r od uc t j on installing inexpensive, rugged, long life Maxim Conveyor Units. 


@ Costly designs, drawings and engi- @ All parts standardised and inter- 


neering time for building elim- changeable, making for simplicity 
—minimum outlay! “nn in lengthening, shortening or re- 
: erecting Conveyor. 
@ Even when ordering small or 
@ Easy erection by your own labour. medium size quantities, you get 
Each part being clearly marked on the advantage of large quantity 
“ Easy to read assembly drawings.”’ production. 


We will be pleased te send you full details. 


CONVEYORS (ENGLAND) LTD. 


Crabtree Manorway, Belvedere, Kent. Phone: ERITH 4223 & 575), 
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DOUBLE HELICAL 
AND OTHER 
TYPES OF GEARS 
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SYDenham 7660 
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F. WIGGINS & SONS 


9-11 TREDOWN ROAD, SYDENHAM, S.E.26 


FOR INSULATION 
WATER GAUGES, 


ETC. 


Established 
1840 














TELEPHONE: DEANSGATE 5867-9 


PITCH PINE 


The engineer’s Timber 
affording highest strength with natural durability 





Large sections a speciality 





MALLINSON & ECKERSLEY LTD., 


PITCH PINE SPECIALISTS 


23, BLANTYRE STREET, CHESTER ROAD, MANCHESTER [5 


TELEGRAMS: ‘PITCH PINE’ MANCHESTER 
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% 
WEWCASTLE 
\ 9 
ON BRITISH RAILWAYS 
This diesel railcar set is one of a large number being built by Metropolitan-Cammell Carriage and Wagon Co. Ltd for 
British Railways under the Railway Modernisation Plan. 
All the exterior centre roof panels are fabricated in British Aluminium material, which is also used for interior 
mouldings, kicking strips and duct covers. The weight saving achieved reduces running costs, while the aluminium used 
in the interior of the cars is attractive and easy to clean. 
i 
td 


@) The BRITISH ALUMINIUM Co Ltd 


NORFOLK HOUSE $s T SAM ES’ S SQUARE LON DON SW 1 


AP77 
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The modern Press Operator 
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The Towler hydraulic control desk allows the draulic System together with Towler Electraulic 


operator to concentrate on the workpiece since all Pumps give economy, speed and precision, plus 
he has to use are finger-light controls which are eyes-on-the-job-quality in your processes. 


immediately to hand and instantly responsive. 
For forging or extrusion, metal forming, rubber Write or telephone for literature or to see one of 
or plastic moulding or any other type of press or our films. We have an engineer in your area avail- 


hydraulically operated machine, the Towler Auto- able to discuss your requirements in hydraulics. 


FLECTRAUL|(’ Tower BROTHERS (PATENTS) LTD 


PUMPS 


RODLEY NR. LEEDS ENGLAND 


CONTROLS 
AlToorauLlC Tel: Pudsey 3125/6 7/8 GRAMS: Electrolic, Rodley 
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Keelavite hydraulics are used 

in the experimental wind 

tunnel at the Royal Aeronautical 
Establishment, Bedford. 


HYDRAULICS FOR HEAWY DUTIES 


We at Keelavite are a team of experts in the design, 
installation and maintenance of complete hydraulic 
systems. We are ready to accept full responsibility for 
the proper working of all our installations, including 


all electrical or other control equipment. 
Not only this, we are the manufacturers of the largest 
range of hydraulic units in the United Kingdom. 


We are, of course, fully experienced in special applica- 
tions of hydraulic power for the heavy engineering 


industry. 


ea3@ Wane THE RECOGNISED AUTHORITY 


HEAVY ENGINEERING DIVISION 
KEELAVITE ROTARY PUMPS & MOTORS LTD 
ALLESLEY, COVENTRY Telephone: Meriden 441 


$88 





